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2. SAMPLING AND MATERIALS CHARACTERIZATION

IL PREP. TION

Site sampling for the Montrose site in Torrance, California took place on February 26, 1990. Sampling was
conducted by Hargis + Associates personncl and was observed by an ECOVA employce. Seven different soil

\

\

TABLE 2-1
Description of the Samples Obtained From the Montrose site for
Bench-Scale Trestability Testing

Sample Previous Current Depth
Concentration Designation Designation (leet)
1000 - 4000 150 BR-S 15.3

1000 - 4000 MW.2 8RS8 1

10 - 100 16-0 B8R4 25

10 - 100 $-303 BRE 18.4

10 - 100 S-3018 BR7 92

<10 MW.S BR-2 6.0

<10 ] LA18 BA-1 30
Aquiter Solids MW-1 BR3 56-68
Groundwater MW.-1 MW-1 56-68

samples and one aquifer solids sample were taken, placed in large buckets and shipped to ECOVA corporate
headquarters in Redmond, Washington. Table 2-1 provides a summary description of the samples collected . The
soil had a firm clay consisteacy and it was necessary to dry the soil prior to homogenization. Homogenization of
site soils proved difficult due to the moisture content of this clayey soil and the presence of chlorobenzenc above
the analytical detection limits by EPA Mecthod 8240. During the homogenization process the soil dried from an

average moisture conteat of 16.2% to <9.3%. The soil formed hard aggregates averaging 10 mm in diameter which

2-1
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likely limit microbiological activity. Analysis was performed on individual composite samples of soil BR-4 and BR-6.

were not readily friable manually. The homogenization process involv:d intensive pounding of the dried soil using
20 mm stainless steel ball bearings in a 3/16” mesh standard sieve.

BASELINE CHEMICAL ANALYSES

Following homogenization, the soil was analyzed for DDT and related compounds, total organic carbon (TOC), ind
inorganic nutrients. The results of these analyses (Tables 2-2 and 2-3) were used to prepare two different soil
composites. "Soil A" was a composite of soil samples BR-4 and BR-6 with levels of DDT and metabolites ranging
from 14 to 130 ppm. The "Soil B* composite (BR-5 and BR-8) had levels of DDT and lﬁelabolilcs ranging from
930 1o 1,700 ppm. These two soil types were tested in both the solid phase treatability study and in the slurry phase

treatability study. Prior to initiating the studics, the homogenized field samples were extensively blended to provide
uniform distributions of contamination to assure reproducible analytical results. The results of baseline analyscs for

inorganic nutrients are presented in Table 2-3 and showed that nitrogen and phosphorus levels were low and would

The mcan of these analyses was used to estimate the concentrations for the Soil A composites. Soil B analysis was

performed in triplicate on the final composite of soil BR-5 and BR-8.

TABLE 2-2
Resutts of Baseline Chemical Characterization of Soils by HPLC :

Concentration of DDT and Metabolites {ppm)

Soll . Obtained Expected
BR4 1267258 10 - 100

BRS 1633 = 57.7 1000 - 4000
BRS 157218 10 - 100

BR? ' 7101 436 10- 100

BR3 983 1 929 1000 - 4000
BR-1 82¢ 1.4

2-2
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TABLE 2-3
Results of Baseline Inorganic Analysis of Soils (mg/kg)

Soll A* Soll B
Nitrate 215+ 28 26101
Phosphate 66512102 2.4 1003
Sultate 4126 ¢ 4500 473872 17
Ammonia 23631230 27.2¢ 85
ToCc® 3587 & 1491 6163 £ 610°

“Represents the mean of analysis of single composite samples of BR4. BR6 and BR7.
®Total Organic Carbon

MICROBIQLOGICAL ENUMERATION

Enumeration of microbial populations was conducted as part of the baseline soil characterization and as onc of the
analyses conducted at cach sampling event. Microbial enumerations were performed by counting the number of
colonies that grow on PCA (Plate Count Agar) plaltes containing nutricnts and a carbon source. Baseline microbial
cnumerations were also performed on SEA (soil extract agar) plates. These plates were prepared by extracting a
500 g sample of high level DDT contaminated soil with 1 liter of deionized water and adding purified agar. This
media formulation was used to ascertain differences in population diversity that might arise during the enumeration
of bacterial populations when plating on a complex rich media such as PCA. The results of these analyses are
presented in Table 24 and indicate that there appears to be an order of magnitude loss in bacterial population
densitics in Soil A as measured on PCA as a result of the homogenization process. However there does not appear
to be any change in bacterial population diversity as measurcd by changes in the colony morphological types. Soil
B soils show a slight reduction (20 percent) in population densities but no changes in population diversity as a result
of the homogenation procéss. :

Bascline characterization of site water involved the following analyses: inorganic nutrients (nitrate, phosphate,
sulfate and ammonia), total organic carbon, and chiorobenzene. All analyses were performed in triplicate except
chlorobenzene, for which duplicate samples were analyzed. EPA Method 8240 was used for chlorobenzene analysis.
The results of these baseline characterizations are presented in Table 2-5.

2-3
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TABLE 24
Results of enumeration of soil microblal population on piate count agas (PCA")
and soll extract agar (SEA") before and aRer homogenization. (CFU)*
—PCA —SEA_
Soll Before Aher Before After
A ax 10 2x10° ND® ND®
5x 10° 1x10° 7x10° 4x10%
\
® = Enumeration on plate counting agar.
® = Enumeration on 3ol extract agar.
© ND = None detected at the 10° dilution.
*Colony forming units per gram of soil.
TABLE 2-5
Baseline Analysis of Water
mg/L w
Nitrate nd {.500)*
Phosphate nd (.500) "
Sulfate 712 & 121
Ammonia 0.139 2 0.037 '
“TOC 5301175 i
- I -
-Chlorobenzene 33.5 1 0.707 ;.
*Caompound not detected, detection limit in parentheses.

24
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3. CHLOROBENZENE TREATABILITY
kR INTRODUCTION

Acrobic shake flask culture techniques were used to assess existing acrobic biodegradative potential for
chlorobenzene in the groundwater. Data from the baseline chemical and microbiological analyses were used to
identify the parameters which were evaluated in this study. The optimization of inorganic nutrient concentrations

and the effects of inoculation were examined.
3.2 MATERIALS AND METHODS

The study was performed in pre-sicrilized 125 ml Ehrlenmeyer flasks with teflon-lined septa and screw cap closures.
The following trcatments were examined: sterile; nutrient amended; nutrient amended and inoculated. Flasks were
set up in triplicate for the analysis of chlorobenzene by EPA Mecthod 8240 at the following time points: T, Ty, T
:rl,, T, and Ty days. In addition, one single flask for cach treatment at cach time point was set up for microbial
studies.

A full-scale in situ bioremediation process preferably makes usc of organisms already existing at the site. Thesc
microorganisms are best adapted to the existing site conditions, and the need for addition of an inoculum is

modcrated or climinated. The flask study was therefore conducted using site water as the “incubation medium” and
source of a potentially active microbial population. All amendments were added directly to the site water. On the
day prior to initiating the experiment, four liters of groundwater were spiked with chlorobenzene to achieve a final
target concentration of 100 ppm. A concentrated nutrient stock solution was added to optimize the C:N:P ratio.
The water was then allowed to stir slowly at 4°C to equilibrate. Each flask from the sterile treatment set received

0.25 g of HgCl,. All flasks and necessary glasswarc were then prechilled overnight at 4*C.

A chlorobenzene-degrading inoculum was developed for use in the study, and two fresh subcultures were inoculated
two days prior to initiation. These subcultures were incubated with and without the addition of a supplemental
carbon source. An aliquot of both 48 hour cultures was examined and enumerated microscopically, centrifuged and
washed with sterile phosphate buffer to remove residual chlorobenzene. The activity of the resulting suspensions
was verified through oxygen-uptake measurcments in the presence of chlorobenzene. The culture grown in the

presence of the supplemental carbon source cxhibited an oxygen uptake of 9.6 amol O /min. The culture grown

3-1
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solely in the presence of chlorobenzene exhibited a slightly smaller oxygen uptake of 8.6 nmol O,/min. Aliquots
from both subcultures were similarly centrifuged and washed, and resuspended in an amount of fresh sterile buffer
which was calculated to provide a final concentration of approximately 10 organisms/ml when 1 ml was added to

each of the flasks in the inoculated treatment sets. The combined inoculum was kept chilled at 4°C until use.

The groundwater was allowed to continue stirring slowly while 50 ml aliquots were delivered via a siphoa system
to the Erlenmeyer flasks. The flasks were sealed immediately. This procedure was performed at 4°C to minimize
volatile loss. After all flasks had been dispensed, 1 m] of inoculum was added to the appropriate treatment set.
All caps were then additionally scaled with parafilm and the flasks were wrapped with aluminum foil. The T, flasks
were kept chilled until sampling. All other flasks were placed on gyrotary shakers, 25°C, approximately 180 rpm,
and the incubation was begun. Subsamples from the T, flasks were transferred to prechilled 40 ml VOA vials which
contained 4 drops of concentrated HCL. Duplicate samples from cach treatment set were submitted for analysis of

chlorobenzene by EPA Mcthod 8240. A single sample from each set was submitted to Hargis + Associates for

verification. The remaining single T, flask from each treatment sct was evaluated for total aerobic heterotrophs and

aerobic chlorobenzeae degrading organisms.

The incubation was continued for a total of 21 days. The same sampling proccdure was followed on cach sampling

datc with the exception of submitting analytical samples to Hargis + Associates. All samples subsequent to T, were

‘ analyzed by Pacific Northwest Environmental Laboratory, Inc. Total aerobic heterotroph eaumcrations were

performed using standard dilution plate count techniques. Aecrobic chlorobenzenc degrading microorganism
cnumecrations were performed using the same basic technique but modifying the growth mcdium and incubation
conditions. All cnumecrations except the sterile treatments were performed by triplicate platings of three serial

dilutions. Plates were incubated at 25°C and examined after 3 and 7 days of incubation.
3.3 RESULTS

The concentration of chlorobenzene in both active treatments bad been reduced to nondetectable levels within 3
days. The slightly lower bascline value in the Time = 0 samples from the inoculated set indicates that biological
activity had alrcady begun in these flasks in the short time between inoculation and acidification of the analytical
subsamples. The chlorobenzenc levels in the sterile flasks remained fairly stable throughout the incubation period,

indicating insignificant abiotic loss (Table 3-1).

3-2
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TABLE 3-1
Biodegradation of Chiorobenzene in Flask Studies

CHLOROBENZENE (ppb')

Time {days)

Treatment ] 3 14 14 : 21
Sterile 110.000 £ 0 91,000 £2.000 88.000 ¢ 1,000 103.000 2 6.000 100,000 2 0
Nutrient 105,000 2 7.000 us)? (13206 \ uE)?® u.25?
Amended
noculated 98.000 & 3.000 u(s)* ues)* 721200 u0.25?

"All chlorobenzene concentrations are expressed as the mean 2 standard deviation of
triplicate assays, with the exception of Time 0 (duplicate assays).

2U as a qualifier signifies that compound was assayed for and not detected at the limit
in parentheses.

3 as a qualifier denotes an estimated value for tentatively identified compounds present
at levels less than quantitation limits but greater than zero.

“Tripiicate assays included two results of U(5) and one resuft of 1J.

Obscrvation of the chromatograms indicated changes in several compounds in the active treatments. Thercefore,
analysis were performed outside the required scope of work to determine whether these compounds were also being
biodegraded. A complete report for all compounds analyzed by EPA Mcthod 8240 was donc at the final sampling
for the active treatments. This additional reporting indicated the presence of benzene, methylene chloride,
formaldehyde, and tetrachlorocthene at comparable concentrations in both treatments (Table 3-2) Archived raw
data from selected T, samples was reanalyzed o gencrate a complete bascline report for these samples.  Since the
integrity of the sterile controls was validated by the chlorobenzene results presented in Table 3-1, analysis of Day
21 sterile controls for other compounds was not performed.

The data indicate that benzene was degraded from 7,000 ppb to nondetectable levels in both active treatments.
There was no significant degradation of chloroform observed in either treatment. Duc to differences in detection
limits, methylene chloride was only detected in the final set of samples and therefore no conclusions about its
biodegradation can be made. There is not enough competling evidence at this time to preclude that the methylene
chloride is a laboratory artifact. This is based on its use as a common laboratory solvent. Tetrachloroethene

decreased 30 to 38 percent.
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TABLE 3-1
Biodegradation of Chlorobenzene in Flask Studies

CHLOROBENZENE (ppb')

Time (days)

Treatment [} 3 7 14 21
Sterile 110.000 £ 0 91.000 £2,000 88,000 2 1,000 103.000 ¢ 6.000 100,000 £ 0
Nutrient 105.000 = 7.000 us)? (1.32064° uisy? U(0.25)°
Amended
Inoculated 98.000 £ 3.000 usy u(5)‘ 27112082 Ui0.25)°

'All chiorobenzens concentrations are expressed as the mean 2 standard deviation of
triplicate assays. with the exception of Time O (duplicate assays).

2 as a qualifier signifies that compound was assayed for and not detected at the limit
in parentheses.

Jasa qualifier denates an estimated value for tentatively identified compounds present
at leveis less than quantitation limits but greater than zero.

“Triplicate assays included two results of U(S) and one result of 1J.

Obscrvation of the chromatograms indicated changes in several compounds in the active treatments. Therefore,
analysis were performed outside the required scope of work to determine whether these compounds were also being

 biodegraded. A complete report for all compounds analyzed by EPA Method 8240 was done at the final sampling

for the active treatments. This additional reporting indicated the presence of benzene, methylene chloride,
formaldehyde, and tetrachlorocthene at comparable concentrations in both trcatments (Table 3-2)) Archived raw

. data from sclected T, samples was reanalyzed to gencrate a complete bascline report for these samples.  Since the

integrity of the sterile controls was validated by the chlorobenzene results presented in Table 3-1, analysis of Day
21 sterile controls for other compounds was not performed.

The data indicate that benzene was degraded from 7,000 ppb to nondetectable levels in both active treatments.
There was no significant degradation of chloroform observed in cither treatment. Due to differences in dctection
limits, methylene chloride was only detccted in the final set of samples and therefore no conclusions about its
biodegradation can be made. There is not cnough compelling evidence at this time to preclude that the methylene
chloride is a laboratory artifact. This is based on its usc as a common laboratory solvent. Tetrachlorocthene
decreased 30 to 38 percent.
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TABLE 3-2
Other Compounds Detected by EPA Method 8240

Flask Studies
Time (days)
Treatment Compound, ppb' [} 21
B Sterile Chloroform 9200 not done
- Methytene Chioride U(5000)? not done
P > Tetrachlorosthene 21 not done . bt
# Benzene 6900 not done H
Nutrient Chloratorm 9200 " 8700 2 S00
Amended Methylene Chioride U(SM;’ 6171 25
Tetrachloroethene 1600 ¢ 100 -
Banzene 7100 u(2s0y? .
Inoculated Chtoroform 8400 8500 ¢ 500
! : Methylene Chioride U(sooo;’ 607 £ 31
Tetrachloroethene 2 1600 ¢ 100
Benzone 6500 U(2501?
"Results ere expressed as the mean & standuard deviation of tripticate assays at Time = 21 days.
Regenerated data from a single analysis per treatment is presented for Time = G days.
2Yass quasifier signifies that compound was assayed for and not detected at the limit in parenthesaes.
3) a8 @ Quadiiier denctss an estimated value for tentatively identifisd compounds present at levels
leas than quantitation limits but greater than zero.

Data from the microbiological examinations showed several trends in the population dynamics (Table 3-3). The
sterile treatments did not exhibit any evidence of microbial growth on cither growth medium, confirming the sterility
of the coutrols. The nutrient amended treatments showed a steady increase in the numbers of aerobic heterotrophs
through the first 14 days of incubation. Therc were no further increases secn in the number of total heterotrophs
during the remainder of the study. The final population density achieved was approximately a onc-hundred-fold
increase. The numbers of chlorobenzene degrading organisms showed a significantly different trend; from an initial
concentration of approximately 10 cfu/ml, the numbers increased to 10° after only 7 days of incubation, and

remained at approximately these numbers until the termination of the study. The relative percentage of total

heterotrophs which were also capable of degrading chlorobenzene showed an apparcat increase of 1000 (from
0.1% of the total population at Time = 0 to 100% at Time = 21 days). This suggests that under appropriate
conditions, the microbial population can be greatly enhanced, and the increase appears to be duc primarily to

organisms capable of chlorobenzene degradation.

34
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TABLE 3-3
Total Heterotrophs and Chiorobenzene Degrading Microorganisms, Flask Study

Time {days)
Treatment Microbial 0 3 7 14 21
Enumneration, ctu/mi

Sterile Total Heterotrophs <10 <10 <10 <10 <10
Chlorobenzene <10 <10 <10 <10 <10
Degrading
Microorganisms

Nutrient Total Heterotrophs 1.9 x 10 >10°2 14x 10 6.6 x 10° 65x 10°

Amended
Chlorobenzene <10? >10° 2 2.1 x10° 56 x 10° 6.3 x 10°
Degrading
Microorganisms

Inoculated Total Heterotrophs 95x 10° 9.8 x 107 9.9x 10" 4.4x10° 18x10°
Chlorobenzene 14x10° 49 x10° 49 x10° 29 x 10° 72x10%
Degrading
Microorganisms

Yetu/ml = colony forming units/milliliter
2Estimated valus; all plates had too many colonies to accurately count.
At ali dilutions; plates had 100 few colonies to aliow reliable quantitation.

The inoculated treatment showed a predictably larger total heterotroph population at initiation of the study, with
approximately 10% of the organisms demonstrating chlorobenzene degradation. An amount of inoculum had been
added which was expected to result in a final population density of approximately 107 organisms/ml, based on a
microscopic caumeration. This type of enumeration is not able to discriminate active from dormant or dead cells.

The lack of success in retrieving these organisms via plate count techniques may indicate a large number of dormant

or dead cells, or toxic or inhibitory cffects of oompoﬁnds present in the groundwater. The total population exhibited
a ten-fold increase by 3 days, and remained stable until day 14, when it was seen to have dropped down to a number
approximating starting density. This trend continued through the final time point, at which time the population was
approximately 20% of starting density. The chlorobenzene degrading organisms showed the same general trend,

although their aumbers remained ten-fold clevated through 14 days of incubation. By the final enumeration at 21

microbial types based on colonial morphology indicated a shift in the relative population of microorganisms. The
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added inoculum apparently did not effectively compete with the indigenous microflora, and their numbers decrease
as the numbers of indigenous organisms incrcase. This shift in microbial populations is thought to result from

changes in substrate availability and preference as the available chlorobenzene is degraded (Figure 3-1).

Further studies were performed to isolate and identify morphological types which showed evideace of chlorobenzene
degradation. Several different morphological colony types were recovered from the nutrient amended treatments
and tested. These organisms were identified as numbers of the genus pseudomonas. Pseudomonas stutzeri was
identified in samples taken at initiation of the study and appearcd on plates throughout the course of the study.
Other members of the same genus were identified, although it was not always possible to discriminate beyond the

genous level. The following organisms were isolated:

Psudomonas stutzen
Pseudomonas acidovorans
Pseudomonas testosteroni/alcaligenes

3.4 CONCLUSIONS

The results of this treatability study demonstrate that the indigenous population of microorganisms could be

stimulated to biodegrade chlorobenzene if conditions were optimized. Qualitative and quantitative observations
suggest that this approach would be effective and preferable to the addition of an inoculum. There was no apparent
increase in the rate of biodegr-adation of chlorobenzene with the use of an inoculum. Both active treatment sets
(nutrient amended only and nutrieat amended/inoculated) reduced the concentration of chlorobenzene to
nondetectable levels in 3 days. The concentration of benzene was reduced to nondetectable levels by both active
treatment sets. The data suggested the degradation of tetrachloroethene by both active treatmeants although this
conclusion is tentative based on these limited results. Conclusions on methylene chloride can not be made at this
time due to an insufficient database, '
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FIGURE 3-1
Chlorobenzene Degradation and Microbial Numbers
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Plate count results showed a decrease in microbial populations after methylene bromide fumigation of “sterile” pans
but a significant number of viable organisms remained. In order to further reduce microbial activity, mercuric
chloride was added to all of the sterile pans. The soil was saturated with water to allow the poison to permeate all
of the soil particles. The soil was then allowed to dry out to the same moisture content as the "active” pans. This

procedure provided complete sterilization as demonstrated by the absence of any colonies on PCA.,

Sampiing events occurred at 0, 1, 4 and 8 weeks after initiation of the study. A sample was removed from each of
three replicate pans (for each condition) for quantitation of DDT and metabolites and for microbial enumerations.
At the 0 and 8 week sampling events, one sample from each triplicate set was sent to Hargis + Associates for

independent confirmation of analvtical results.

lurry Phase Tr ili

The slurry phase treatability study was performed in parallel with the solid phase study. Slurries were preparcd with
both soil types and the same two treatments (active and sterile) as the solid phase study. Triplicate flasks were set
up for cach test at each sampling time point.

Nutrients were added to the slurry study by preparing the slurrics in Buschnell-Haas medium containing niuoécn
in the form of ammonium nitrate and phosphorus in the form of potassium phosphate. Slurries consisted of 13
grams (dry weight basis) of either Soil A or Soil B and 35 ml Bushnell-Haas media. All flasks were prepared
identically except sterile flasks received mercuric chloride. Slurries were setup iﬁ 125 ml Ehrlenmeyer flasks with
a cotton plug to allow adequate air exchange. Sampling eveats occurred on the same schedule as the solid phase
study (0, 1, 4 and 8 wecks). ASampling for the slurry phase study required the sacrifice of the entire flask for analysis.
At the 0 and 8 week sampling events, one sample from each triplicate set was sent to an outside analytical laboratory
for indcpendent confirmation of analytical results, |

A method was developed by ECOVA for efficiently extracting DDT and metabolites from the slurries used in this
study. The method involved separation of the solid from the aqueous phase, independent extractions of both phases,

solvent exchange of the extracts into the same solvent, and finally, recombination of the two extracts. This procedure

4-2
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4.2 RESULTS OF BENCH SCALE STUDIES

Solid Phase

The solid phase bench scale evaluations were set up as described in Section 4.1 with two composited soil types
designated Soil A and Soil B, representing low and intermediate initial DDT concentrations.

The mean (u)

TABLE 41

Mean (4)* Starting Concentrations of DDT, DDD, DDE and
Metabolites Estimated At a 95% Confidence lnterval

Soil A Solt B
oot 32 +/- 1349 1125 + /- 495
00D 1.58 +/-0.14 3425 «/-9.17
DOE 12.75 +/- 202 80.25 +/-9.07
DOA 12.75 + /- 2.81 ND (10.10 +/- 0.74)°
o8P 545 +/-0.17 ND (1333 +/-1.31)°

*Means (k) were caiculated using the analytical values obtained at
T = O for both active and sterile samples.
°ND = Not detectsd due to dilution below the calibration tevet
fot these sampies. Values repocted are for the T =1 week sampies.

conceatrations of DDT, estimated with 95% confidence, were 32 + 3.49 mg/kg for Soil A and 1125 ¢ 49.5 mg/kg
for Soil B. Table 4-1 summarizes the mean starting concentrations for DDT, DDD, DDE and metabolites,
estimated with a 95% confidence interval. These values were calculated in order to establish the statistical basis
upon which significant reductions in concentrations could be ascertained and attributed to treatment effect during
the study. Other metabolites analyzed for but not detected include DCBH, DDA, FW-152, DDM and kelthane.

The following is a list of the compounds analyzed and their abbreviations used throughout this documeat.
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mpoun Abbreviation
4,%"-Dichlorobenzhydrol DCBH
2,2-bis(4-chlorophenyl)acetate DDA
Dichlorobenzophenone DBP
1,1-bis(4-chlorophenyl)-2,2-dichloroethanol FW-152
Dichlorodiphenylmethane DDM
1,1-d:shloro-2,2-bis(4-chlorophenyl)cthane DDD
1,1-bis(4-chlorophenyl)-2,2,2-trichloroethanol Kelthane
1,L,1-Trichloro-2,2-bis(4-chlorophenyl)ethane DDT
2 2-bis(4-chlorophenyl)-1,1-dichlorocthylene DDE

Experimental systems were monitored over an initial cight weck time interval. Contaminant concentrations (DDT,
DDD, DDE, DDA and DBP) were monitored by an HPLC method discussed in Section 4.1. The means and
standard deviations for the HPLC data are tabulated in Appendix A.

There were no sigﬁiﬁcanl reductions in DDT, DDD or DDE in the Soil A active trecatments (Figure 4.1). Mean
DDT concentrations were somewhat higher in the T=8 sterile control. Howcvér. the differeace was not significant
at the 95% confidence interval, 42 1+ 9.73 mg/kg as compared to 32 + 349 mg/kg at T = 0. There appecared to
be an increase of DDA in the active treatment during the first week of the Soil A study with a subsequent decrease
through T = 4 (Figure 4.2). This apparent increase to 15.23 ¢ 1.42 mg/kg was not significant when compared to
the mcan value of 12.75 + 2.81 mg/kg at T = 0 and can not be attributed to a treatment effect. There is however
a significant increase in the levels of DBP during the first week. The concentration increases from a mean value
of 545 :0.17mg/kgat T = 0t0 180 at T = 1. There is also a significant reduction of DBP in the sterile control
from a mean value of 5.45 + 0.17 mg/kg to 3.05 + 0.76 mg/kg during the first week of the study. 1t must be
emphasized that the sterile controls were not completely sterile (10° cfu/g soil) until mercuric chloride was added
during week 2 of the study. The data arc consistent with DBP being biologically degraded in these systems.

There does not appear to be a significant change in the contaminant profile from T = 4 weeks onward. This may
be a result of the addition of exogenous organic cosubstrates at T = 4. Supplementation with organic nutrients at
T = 4 was predicated on the lack of degradation of DDT, DDD and DDE. This was designed to enhance the total
population level, therefore degrader specics as well, by the provision of cosubstrates. While no bencficial cffects
were observed on DDT, DDD and DDE degradation, there may have been a negative effect on DDA and DBP
degradation. During the first four weeks microbial heterotrophic populations increased from levels of 2 x 10° colony
forming units (cfu) per gram of soil to approximately 1 x 107 cfu/gram (Figure 4-6). After the organic nutrient
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supplementation populations increased quite substantially to 1.3 x 10° cfu/gram (see also Table 4-2). This increase
suggests that there may be expansion of a non-degrader population of organism, which outcompetes the DDA and

DBP degraders, since there was no cffect on the reduction of contaminants nor the production of metabolites.

Treatability study results for the soil B systems were similar to those achicved with Soil A. Generally, no significant
reductions in DDT, DDD or DDE were observed in the active treatments. Variability was observed in the DDT
concentrations between the T = 0 mean concentration of 1125 + 49.5 mg/kg and the T = 8 mean values for the
active and sterile treatments of 1400 + 139 mg/kg and 1500 :+ 139 mg/kg respectively (Figures 43). However, no
significant difference was obscrved between the active and sterile treatments. In addition, this upward trend seems
to be corrclated with the addition of supplemental organic carbon which may have an effect by liberating DDT from
the soil. The DDD and DDE concentrations were less variable than DDT in both sterile and active treatment
systems (Figure 4.4). No discernable losses of DDD or DDE were obscrvca in the active trcatment as compared

with sterile control.

The results for DDA and DBP concentrations during the soil B treatability study are illustrated graphically in Figure
45. Interpretation of these results is confounded by the fact that DDA and DBP could not be accurately calibrated
due to the necesssity of diluting the sample extract prior to analysis. This effectively reduced the levels of these
compounds below the limit of quantitation. There appear to be significantly higher mean concentrations of DDA
(10.10 £ 0.74 mg/kg) in the T = 1 active as compared to the sterile control (6.45 £ 0.35). This obscrvation applies
to DBP as well, where it bas been observed that the T = 1 mecan value in the active treatment is 1333 = 1.31
mg/kg, compared with 7.5 + 0.14 mg/kg in the sterile control. The data suggests that soil B may contain a
population of microorganisms capable of producing and degrading these compounds. In addition, it would appear
that analogous to soil A, there may be a population of organisms capable of producing DBP from DDT. The low
levels produced would not necessarily result in an obscrvable decrease in DDT since they represent concentrations
which fall within the range of variability observed for DDT (i.c. 1125 & 49.5 mg/kg).

Supplementation with an organic nutrient at T=4 showed no stimulatory effect on DDT, DDD or DDE degradation.
This is supported by the fact that the total population of hetcrotrophic microrganisms increasced approximately
30-fold between the initial and the T =4 time point (Table 4-2). As can be scen with this data and as presented in
Figure 4.6, there was a substantial increasc in microbial density, upto 3.3 x 10* cfu/gram, subscquent to the addition
of supplemeatal carbon. Such an increase in microbial populations without a significant effect on the contaminants
of coacern suggests the pesticide-degrading population of microorganisms may have been displaced by nonspecific
heterotrophs.
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TABLE 4-2
Microbial Enumeration'" - Solid Phase Study

Soll Type Time Point CFU/g™ Mean Standard Deviation

A-Active T=0 20x10° 1.0x10°
T=1 1.8 x 10° 0.36 x 10°
T=4 50 x 10° 0.20x 10°
T=8 1.3x10° 007 x 10®

A-Sterite T=0 1.0x 10* 0.42x 10*
T=1 93x10° 0.90 x 10°
T=4 0 0
T=8 0 0

B-Active T=0 24x10° 0.19 x 10°
T= 5.1x10° 0.40x 10°
T=4a 7.0x 107 0.20x 10
T=8 a3x10* 080 x 10°

B-Sterile T=0 46x10° 1.0x10°
Ta1 2310° 0.44 x 10°
T=4 0 )
T=8 0 ]

'Enumerations weie performed on plate count agar (PCA).
2Colony forming units per gram of soil.

Slurry Phase

Slurry phase studies were established as described in Section 4.1, employing the two composited soil types designated
Soil A and Soil B. Initial mean concentrations of DDT, DDD, DDE and metabolites in slurried soil were estimated
by HPLC analysis with 95 % confidence (Table 4-3). There is excellent agreement between these values and those
obtained with drier soils from the solid phase study (Table 4-1). This provides a further level of validation of the
analytical method and its applicability to slurry samples. As was observed in the solid phase studies, there are no
discernable reductions in the levels of DDT, DDD or DDE which could be attributed to biodegradation (Figure 4
7). In a similar fashion DDA and DBP show no indications of biotransformation (Figure 4-8). DDA exhibited a
33% reduction during the first week of the study. The concentrations decreased from a mean value of 11.00 + 1.39
mg/kg to 7.37 + 0.36 mg/kg. However these results were not significantly different from the reduction (28%) scen
in the sterile control. No subsequent losses were observed through the eight week time point.
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TABLE 4-3

Initia) mean® slurry concentrations of DDY, DDD, DDE and metabolites
estimated with a 95% confidence interval (mg/kg).

Slurry A Slurry 8
DoT 34.75 ¢ 1.68 1118 £ 224 69
DDD 1.30 £ 0.20 44.25 £ 6.08
DDE 115+ 127 98.25 ¢ 14.5
DDA 10.10 £ 1.38 78512229
DBP 3.70 £ 0.56 7952072

“Means (1) were calculated using the analytical values obtained at T=0
for stenie and active samples.

DBP exhibited substantial losses in both sterile controls and active treatments through weck 4. However at T=8
the DBP levels had returned to approximately 46% of the slariing concentration. These results suggested an
analytical problem such as low extraction efficiency or use of an improper multiplier in calculating the analvticat
results. However, examination of the analytical data loss indicated satisfactory recovery of surrogates and no
evidence of a calculation crror. Therefore, the results for DBP at T=4 wecks must be considered a bad data set.
Excluding T=4 data, there is no indication of DBP biodegration.

Soil B slurries exhibited the same lack of degradation with repect to DDT (Figure 4-9) and DDD and DDE (Figure
4-10). DDE exhibit a slight downward trend throughout the first eight weeks of the study. This trend was observed
in both sterile controls and active trcatments. However there was not a statistically significant difference between
the mean concentrations in the sterile and active tests after cight weeks (i.e. 69 = 2.09 versus 65 = 4 mg/kg
respcctivcly). Based on the 95 percent confidence interval, there does not appear to be a significant differcace in
the DDD concentrations between the sterile and active treatment after cight weeks. The mean concentration in the
sterile control was 535 = 0.70 mg/kg versus 50 mg/kg.

Figure 4-11 illustrates some rather significant reductions of DDA and DBP in soil B slurries during the first cight
weeks of the study. DDA concentrations were reduced from 7.85 = 2.29 mg/kg initially to 0.55 + 0.06 mg/kg after
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eight weeks, an overall reduction of 93%. The most dramatic reductions occured during the first week of the study,
accounting for a 77% reduction of the observed degradation. Sterile controls exhibited only a 7% reduction.

During the first week ot the study losses of DBP in sterile and active tests were 45% and 41% respectively.
However, through the eight week time point the abiotic losses amounted to no more than a 48% decrease in DBP.
DBP in the active trcatment was reduced from 7.95 & 0.72 mg/kg to nondetectable levels during the first four weeks
of the study. Thus, DBP also appears to have been rapidly degraded in soil B slurries.

Microbial populations in the soil B slurries at initiation of the study were present at densities of approximately 2.8
x 10° cfu/gram of soil (Table 4-4). Thesc populations increased by 71% to 4.8 x 10° cfu/gram duriog the first 4
weeks and declined to baseline levels during the last 4 weeks of the study. The data suggests that therc cxisted a
fairly high and well acclimated population of microorganisms capable of degrading DDA and DBP. In contrast, the
soil A slurry started with a population density 100 - fold lower than in Soil B. During the first weck of slurry testing
the microbial populations increascd almost. 1000 - fold (Figure 4-12). This was followed by a die off to
approximately 2 x 10’cfu/gram. Since the ratio of pesticides to TOC in soil A is much lower than in soil B it is
conccivable that there was an increase of the non - degrader population at the expense of the more readily utilizable
organic carbon present. The higher concentrations of peslicide in soil B may be exerting a selective pressure on
those organisms which are resistant to the higher concentrations and/or are able to utilize certain compounds of
the pesticide fractions (c¢.g. DDA, DBP).

4.3 CONCLUSIONS

The results of treatability studies employing solid phasc and slurry phase techniques suggest that there is an
indigenous population of microorganisms in both soil A and soil B which have the capability of degrading DDA and
DBP. There is no compelling evidence based on the results of these studies which suggests any biodcgradation
activity towards DDT, DDD or [SDE. However, this statement must be qualified by the following facts.

Both DDA and DBP are compounds which possess higher water solubilities than DDT, DDD or DDE. Therefore
these compounds by their nature would tend to be more bioavailable to indigenous microorganisms. DDT, DDD
and DDE arc highly hydrophobic, and exhibit high octanol /water partitioning coefficients. Thus these compounds
will adsorb tightly to the high organic content clay, characteristic of some of the soils at this site. Seqheslralion of
these compounds via adsorption will render them less bioavailable for any biodegradative destruction and will at the

very least introduce a desorption constant into the microbial rate equation.
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TABLE 44
Microbial Enumeration'” - Slurry Study

Soll Type Time Poimt CFU/g™ Mean Standard Deviation

AActive T=0 3.1x10* 0.40x 10*
T=t 5x 10’ .
Tad 17x107 056x 107
T=8 20x107 0.76 x 107

A-Starile T=0 0 0
T=1 0 0
T=4 0 ]
T=8 0 )

B-Active T=0 28 x 10° 0.76 x 10°
Te=1 4.1x10% 040 x 10°
T=4 48 x10° 16x 10°
T=8 3.0x10° 0.50 x 10°

B-Sterile T=0 0 0
Tat o o
T=4 0 0
T=8 0 0

'Enumerations were performed on plate count agar (PCA).
2Colony forming units per milliliter of slurry.

It is a reasonable assumption that the compounds which are most likely to degrade first will be those that are more
water soluble. This is evident in the data obtained for DDA and DBP in the present studies. Another interesting
observation is what appears to be the production of DDA and DBP in soil A and B during the solid phase studies
only. This may be reflective of a population of microorganisms that are capable of low rates of DDT
biotransformation but which do not thrive in a saturated environment such as a slurry. While this preliminary data
is not compelling and certainly is oot irrefutable it is suggestive of such biopotential. Low levels of metabolite
production will not necessarily result in an observable decrease in DDT, DDD or DDE. If these metabolite levels
decrease to concentrations which are within the range of the variability of the DDT, DDD and DDE analysis, it

would not be possible to discriminate a statistically signigicant differcnce. It is also apparent from these studies that
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the DDA and DBP biodegradative potential is more pronounced in the slurry phase system. Considering the
solubility characteristics of these molecules, this is not a surprising result.

The addition of supplemental organic nutricnts appears to have imparted an adverse cffect. This judgement was
madc on the basis of an apparent correlation between the organic nutrient addition and the cessation of an observed
degradative activity towards DDA and DBP. A shift in microbial population densities tends to lend credence to the
theory that the organic supplement caused the expansion of a non-degrader population of heterotrophic bacteria.
This expansion may have resulted in the displacement of the degrader population as a result faster growth rates and
competition for essential nutrients. Aliernatively, with the increased availability of a readily utilizable carbon source,
the degrader population may have repressed the degradative enzyme systems. The experiments being reporied on
herein were not designed to determine the underlying mechanisms  but rather to probe for the existence of any
catabolic putential for the DDT isomers and metabolites.

The current results of this testing program do not rule out the posibility that the organisms which are degrading
DDA and DBP may also have the capability of cooxidizing DDT, DDD and DDE. Nor do the present study results
rule out the poasubdly that the rates of degradation of thesc compounds are so low that they are not y=t detectable
above expcrimental backgound noise. Such low rates may be directly attributable to the limited bioavailabilty of
these compounds due to their soil adsorptive characteristics. ‘Hydrophobic compounds such as DDT, DDD and
DDE have a low aqueous solubility and thercfore tend to partition to soil organic matter. Microoganisms have
access only to those molecules which arc prescat within the bound water layer of the soil and therefore have direct
access to a small percentage of the total molecules preseat.
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- 5. RECOMMENDATIONS

- Chlorobenzene is the major groundwater contaminant at the Montrose site. Of particular concer is that the
presence of chlorobenzene and other solvents in the groundwater presents a situation for the cnhanced mobilization
of DDT, DDD, and DDE. Thus, it may be advantageous to develop a stfalcgy for rcmediating the chlorobenzene

[ and other volatile organics present in the vadose zone, in order to decrcase mobilization of DDT, DDD and DDE.

As a result of the data obtained in the chlorobenzene treatability study, Ecova recommends procceding to a Phase
Il pilot demonstration program for the in situ bioremediation of the chlorobenzene and other volatile organics
present in groundwater. In situ vadose zone remediation has potential since it has already been demonstrated there
are h&génom m‘icroor_ganisms capable of remediating the chlorobenzene and benzene waste components. In situ

biotreatment of chlorobeazene and other volatile organics can significantly reduce the treatment time and capital

costs for the overall site remediation. Biological treaiment has the added advantage of being a destructive process

with minimal associated disposal costs.

Scveral issues must be addressed prior to a ficld demonstration. During the bench scale studics it was determined

that other volatile organics such as benzene, tetrachlorocthene and chloroform were prescat in groundwater collected

at the site. Before proceeding with development of an in situ program it may be useful to confirm the biodegrad-
ability of these coftipounds by the indigenous microorganisms. We therefore recommend ﬁcrform'mg a sccond
Iaboratory treatability evaluation which specifically addresses the remediation of the other volatile organic com-
pounds found in the groundwater. This study could be performed according to the same procedures and schedule
a5 the chlorobenzene study described in Section 3 of this document. Prior to a ficld pilot it will also be necessary

for ECOVA to perform a laboratory column study to evaluate the affects of enhanced nutricnt and oxygen delivery
oa the aquifer matrix. Specifically, this should be performed to identify any adverse affects on permeability and

solute transport. Procedurcs must be developed and implemented to control and optimize the process in a manner

.

which ensures that the compounds of concern are not mobilized as a result of trcatment activities. Development

of an above ground bioreactor for the remediation of the groundwater may also be advantageous should in situ not

ﬁ be technically feasible.
4
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APPENDIX A
CHLOROBENZENE TREATABILITY DATA
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TABLE A-1
Sampie Identification
Chlorobenzene Treatability Study

Chlorobenzene by EPA Method 8240

EMS No. (replicates)

Sample identification

4329 Sterile, Time = 0 days

4330

4331 Nutrient Amended, Time = 0 days
4332

4333 inoculated, Time = 0 days
4334

4405 inoculated, Time = 3 days
4406

4407

4408 Nutrient Amended, Time = 3 days
4409

4410

4411 Sterile, Time = 3 days
4412

4413

4415 Stenle, Time = 7 days

4416

4417

4418 Nutnem Amended, Time = 7 days
4419 :
4420

4421 inoculated, Time = 7 days
4422

423

4454 Sterile, Time = 14 days
4455

4456

44s7 Nutrient Amended, Time = 14 days
4453

4459

44850 Inoculated, Time = 14 days
L4461

4462

4489 Stenie, Time = 21 days
4490

4491
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TABLE A-1
Sample Identification
Chilorobenzene Treatability Study

Chlorobenzene by EPA Method 8240

EMS No. (replicates)

Sample identification

4492
4493
4494

Nutrient Amended, Time = 21 days

4495
4496
4497

Inoculated, Time = 21 days
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April 27, 1990

Bi11 Mahaffey
ECOVA .

|
NARRATIVE FOR PNEL 2377 |
Submission from Pacific Nortiwest Environsental Laboratory

Enclosed are data summary sheets and supporting documentation for the six
samples received on April 17, 1990 of the Hargis/Montrose project. The field
identification numbers, corresponding 1ab identification numbers, and dates
collected are listed below.

FIELD ID LABID . DATE COLLECTED

EMS 4329 2377-01 04-17-90
EMS 4330 2377-02 04-17-90
EMS 4331 2377-03 04-17-90
EMS 4332 2377-04 04-17-90
EMS 4333 2377-05 04-17-90
EMS 4334 2377-06 04-17-90

Listed below are anomalies and narratives associated with the receipt and/or
analysis of these samples.

No problems were encountered during the analysis of these samples and
their associated QC.

Release of the data contained in this hardcopy data package has been
authorized by the Laboratory Manager or designee, as verified by the following
signature.

Sincerely,

/

\NAR-0306.377
Enclosures

3820 159th Avenue NE Redmond, WA 98052 (206) 885-0083 FAX (206) 867-2214
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PACIFIC NORTHWEST
ENVIRONMENTAL
LABORATORY

METHOD REFERENCE
Gas Chromatograph/Mass Method 8240, Test Methods for Evaluating Solid Vaste,
Spectrometry for United States Environmental Protection Agency, SW-846,
Volatile Organics 3rd Ed., 1986.

\MTH-0306.377

BOE-C6-0186143




- Ty /™ T/ T/ T/ T T T

Paa—

PACIFIC NORTHWEST
ENVIRONMENTAL
LABORATORY

DATA REPORTING QUALIFIERS
Some of these qualifiers may appear in this anmalytical data report. Soil samples are

.analyzed and reported on a dry weight basis unless otherwise noted.

ORGANICS GUALIFIERS

A - This flag indicates that a TIC is a suspected aldol-condensation product.
B - Indicates compound was found in the associated blank as well as in the sample.

C - This flag applies to pesticide results where the 1dentification has been confirmed
by GC/MS. ‘ '

D - This flag identifies all compounds identified in an analysis at a secondary
dilution factor.

E - This flag identifies compounds whose concentrations exceed the calibration range
of the GC/MS instrument for that specific analysis.

J - Indicates an estimated value. This flag is used either when estimating a
concentration for tentatively identified compounds where a 1:1 response is
assumed, or when the mass spectral data indicate the presence of a target compound

" that meets the identificaticn criteria but the result is less than the sample
quantitation limit but greater than zero.

M - Indicates value is taken from a medium level ana1ysis;
ND- Not detected. Detectton 1imit shown in parentheses.

NG~ Not quantitated as...
U-

Indicates compound was analyzed for but not detected at the given detection limit.
The sample quantitation limit was corrected for dilution and for percent moisture,
when applicable.

- X = Other specific flags and footnotes may be required to properly define the results.

If more than two qualifiers are required for a sample result, the *X* flag
combines several flags, as needed. For instance, the "X" flag might combine the
"A," "B," and "D" flags for some sample.

* - Indicates spiked compounds used for MS/MSD analysis.
INORGANICS QUALIFTERS

NA- Relative percent difference calculation is not applicable to analytes when not
detected. :

NC- Not calculated when analyte is not detected.

NS- Not calculated when sample concentration of analyte exceeds spike level by a
factor of four or more.

U - Indicates that analyte was analyzed for but not detected. The number is the
minimum attainable detection limit for the sample.

NO 0D_QU, S
CV- Manual Cold Vapor AA

F - FURNACE AA

p - ICP

BOE-C6-0186144
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o1
a2
a3
o4
25
a51
7!
081
9!
101
1114
128
131
141
151
161
1T
184
13914
20t
211
221
231
24!
25}
263
2
281
291
30!

St (TOL) = Toluene-d8
S2 (BFB) = Bromofluorobenzena

PACIFIC NORTHWEST ENVIRONMENTAL LABORATORY

WATER VOLATILE SURROGATE RECOVERY REPORT

LAB St 1 S2 S3
SAMPLE NO. :(TOL)S$I(BFB)#!(DCE)#
UBLKB1 1208 t 181 i
2377-01 191 1 183 i 109
2377-@2 121 3 103 & 1y
VBLKBZ2 103 | 193 | 103
2377-03 102 ! 124 } 108
2377-04 194 | 106 | 110
2377-@S 123 | 197 : 199
2377-~06 192 1 105 | 109

! {
! !
: t
! !
! !
! !
! I
! !
! H
! !
| !
! !
! !
H l
! !
| t
! !
! !
! 4
QC LIMITS

S3 (DCE) = I,Z-chhloroeghane—d4

% Column to be used to flag raecovery valuas

D Surrogates diluted out

o
[~
—
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PACIFIC NORTHWEST ENVIRONMENTAL LABORATORY

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY REPORT

Matrix Spike - LAB Samplas No.: 2380-92A

: ! SPIKE H SAMPLE ! MS { MS i QC !
t ! ADDED {CONCENTRATION!CONCENTRATION! X {LIMITS!
{ COMPOUND { (ug/L) ¢ {ug/L) t (ug/L) ! REC 8! REC. !
| SEsEsssassasesvsARSRnsns | sessesss | asscansensnen | seuans enmn ] e avusnw |
i 1,1-Dichlorosthens H 59 H "] H 48 i 92 iB1-145}
| Trichloroethans : 58 : o ! 45 V92 171-1201
! Benzene l 59 : Q f 493 ¢ 98 176-1271
! Toluens : ! S0 { ("] ! 50 { 100 :76-125!
| Chlorohenzene ! S0 H e i St t182  :175-1301¢
H : 1 : 1 L H H
t | SPIKE t M50 I MSD ¢ H H
} . ! ADOED {CONCENTRATIONI % 1 X i QC LIMITS
{ - COMPOUND ! (ug/L) i ({ug/L) { REC 8! RPD 8t RPD ! REC. !
H wussnsesss | anseseves | sesssssesesse | arenen | seenes | senens | sasunw!
{ 1,1-Dichloroethene ! se ! 46 i 92 @ | 14 61-145!
| Trichloroethene ! S0 : 46 t 92 ¢ @ t 14 i71-1201
| Benzene | so i 49 ¢ 98 | 0 ! 1V 176-127¢
! Toluane t 1) H S8 P 100 @ ¢ 13 :176-12St
{ Chlorobenzens ) 50 ¢ St 1182 @ ! 13 :175-130¢
H | H ! i H H !

8 Column to be used to flag racovery and RPD values with an asterisk

® Ualues ocutside of qc limits

RPD: Q@ out of
Spike Recoveryt

S outside limits
Q out of

COMMENTS:

19 outside limits

F32389

b A e s A oo
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Pacitic

Northuest Envirenmental Lahoratory

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Sample ID: VBLKB
Sample Matrix: WATER
Concentration: LOW

Sample Volume: S5.0mL
Percent Moisture: NA
Date Extracted: NA

(6C/MS PURGE AND TRAP)

! Customer Sample No: NA
Sample Description: METHOD BLANK
Date Collectad: NA
Time Collected: NA
Date Received: NA

Date Analyzed: 4/18/90

Instrument ID: VOA 82
C.A.S.
Number Compound ug/L Q
108-30-7 Chlorobenzene S u

® See footno

te pags for data qualifiers (Q)
<cB4182>

BOE-C6-0186147
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Pacific Northuest Environmental Laborato

VOLATILE ORGANICS ANALYSIS DATA SHEET
(GC/MS PURGE AND TRAP)

Lab Sample ID: 2377-01

Sample Matrix: WATER Samples Descriptt
Concentration: LOW Date Collectad:
Sample Volume: 0.20SmL Tima Collected:
Percent Moisture: NA Date Recaived: 4

Date Extracted: NA
Date Analyzed: 4/18/90

ry

on: WATER
4/17/99
NA

/17/90

Instrument ID: VOA %2

C.A.S. ~

Customer Sample No: EMS4329

L%
e

Number Compound ug/L Q
108-30-7 Chlorobenzens 112000
* See footnote page for data gualifiers (Q)
’ (FB4187>

BOE-C6-0186148
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Pacific Northwest Envirsnmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(GC/M3 FURGE AMD TRAP)

Lap Sample ID: VBLKB4 Customer Sample No: NA

Sample Matri:: WATER Sample Deszcriptisn: METHOD BLANK
Concentration: LOW Date . Collected: NA

Sample Voluma: 5.0mL Time Collectad: NA

Percent Moisture: NA Date Fece:ved: NA

Date Extracted: NA eiease s

Date Analyzed: 4/25/30 {&M—

Irnstrument 10: VOA 82

C.A.S.
Numbear Compound ug/L Q
1Q8-90-7 Chlorcbenzane 3 J

* See footnote page for data qualifiers (Q)

BOE-C6-0186149
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Pacific Northuest Environmental Laborataory

VOLATILE CORGANICZS ANALYSIS DATA SHEET

Lab Sample ID: 2386-97
Sample Matrix: WATER
Concentraticon: oLCW
Sampie Usluma: 3.0CSmL
Fercent Moiature: NA
Oate Extracied: NA
Date Analyzed: 4/25/82
instrument ID: v0A %2

©3C/M3 PURGE AND TRAP)

Customer Sample No: 4411
Sample Descraiption: WATER
Cate Collacted: 4/20/90
Tima Collected: NA

Date Received: 4/23/30

Datafglease Authorjsad:
g/\m

C.A.5.
Number Compound ug/L Q
129-30-7 Crlorobenzana 8900
o See focinote pags for Zata gqualifiers (Q)
{FBa227>

BOE-C6-0186150
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Facific Norithwas: Envircnmartal Lavoratory

, UOLATILE GRGANICS ANALYSIS DATA SHEET
{ (GC/MS FURGE AND TRAP)

! Lag Sample 10: 23535-08 Customar Sample No: 4412
Sample Matris: WATER Sample Description: WATER
: Concentraticn: LOW Oate Collected: 4/22/90
i Sample Volume: @.00SmL Time Colleztad: NA
Pearcent Moisture: NA Date F=ceived: 4/20/99
/ Data Extracted: NA //Céfa plaase ~ut swZed:
: Date Analyz=d: 4/25/99 4 (/zbs/"""
{ [nstrument I0: VOA 82 (-
gt
! C.A.S.
s Number Comgound
i 188-90-7 Chlerobernzene 23000

¢+ See footnota page for data quai:fiers (Q)
FB4223>

——

BOE-C6-0186151
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Pacif:c Nortnues* Environmertal Lahoratcry

VOLATILE ORGANICS ANALYSIS DATA SHEET
(GL/MS SURGE ANG TRAF) ’

Lah Sample ID: 2325-G9 . Customer Sample Neo: 2413
Sample Matri.: WATER Sampis Descripgtian: WATER
Concentration: LOW Date Ceclleztead: 4720790
Sample Yeoiume: 0.20SmL Tire Collactea: NA
Fercent Moisture: NA Cate Receiveo: 4/20/90
Jate Extracted: NA D3t Ralease d:
Cate Analyzed: 4/25/3@ w
instrument [0: YCA 82

4

Number Camoound ug/L 9

128-29@-7 Chlorobenzena 51300

* See footnote page fcor data qualifiers (Q)

BOE-C6-0186152




PACIFIC NORTHWEST ENVIRONMENTAL LABCRATORY

WATER VOLATILE SURRGGBATE RECDVERY REPORT

LAS 351 ¢ 82 ot 83 1TOT!
tOSAMPLE NQ., 1{TOL @i (SFB)8IICIENS! {OUT!
1! UBLNB2 i 103 1 133 1 193 I
225 IIze-N V191t 103 138 - I
@31 2323-el Va3 o 11d AT HES I
C4; LUALKB3 P01 i3 v a3 .
25 2I3:3-23 . - - - I HI I :
@51 2I35-04 S192 5 oes AL b I I i
C7! 1Z35-9% Poial ot ova9 g 132 HEE I “
Q3% 1335-25 D122 199 AT -
29: VELEB4 9% 3 87 ¢ 58 -
19) 2326-97 BRI X' U . B P e
11! 2335-@9 33 ; g3 -39 H I
121 238&-03 19 e 187 H
138 ! : : : i
14; : ; : : HE
15} ] H ! : )
164 : ' : : bt
17! ] : : : b
131 ! : : ! b
13 : : : ] i
20: ! ! ; ! o
2 H : t : N
228 : : ! : S
23! ! : ' : i
24! : ! : : 0
25! ; : : : ! :
26! : ! : : i
2N ! ; i ; I
283 H : ! : .
29 H H i H __
30! : H : 1

- a2C LIMITS
S1 (TOL) = Toluene-d48 ) (BE~110)
52 (6F8) = Bromofluorcaanzens (36-113)
S3 (DC2Y = 1 ,2-Dacrlsroathare-24  (T5-313)

$ Column tc be used %o flag raccovery .aluas

D Surrcgates diiuted zus

BOE-C6-0186153



PACIFIC NORTHWEST ENVIRCNMENTAL LASORATORY

LBATER VOLATILE MATRIX SPIKE MATAI« IPIFE CUPLICATE RECOUERY REFIRT

Matrix Spita - LAB Sample No.: 23232-302

; . {

i 1 3PIEE H 3AMFELE H M5 ;M3 HEE W
H i ADRED (CONTENTRATION! CONCENTRATION: % LIMITS
{ COMPOUND HE 7T 72 N0 B (ug/lL) H fug/L) I REC 81 REC. !
| msaasssnssERAERAIS mssssrasass | canscasessssan | ssacEsanEnuss; EELETT ST LS Y B
i 1,1-Dizhlorao=thene H =d H J : 16 V32 11143,
! Trichlcrcethene H 32 H ) H 46 P32 iTr-1290
! Benzene ! 59 H D) H 493 v 83 i78-127T
! Tolusne H 30 ! " H 50 190 175-125¢
i Chlorobencene H 30 H Q- 1 S1 132 1TI-1300
} - H H H H H :
-y i SFIKE H M50 t M30 H H
e - t ADODED iCONCENTRATIONY = % I 4 Vooac LIMIvs
4 - COMPOUND t tug/L) | $7-74 ) i REC 8¢ RFD 8 ®2D ! REZC.
T { =a ssuruss | seewsasus ) aEsuasxsesens! sesnun ! sesuaw; Eesmzalansasa)
“3-1,t-Dichloroethans H 1 I 46 ! 92 ! @ ! 14 :G1-vaS:
‘I Teichlorcethene H S0 H 45 V92 @ 1 134 iTre1ld:
{ Benzene ' 59 ! a3 8938 d 11 iTE-r27
{ Toluene H 59 H =3 1100 @ ! i3 iTE-123:
't Chlorobenzens H 5o H 5i t 192 ! @ ¢ i3 iTS-v3e0

{ H ! H ! H

¢ Column to be used to flag recovery and RPD valu=ss with an aster:stk

s UValues sutside of qc limits

RPD: 2 out of S ocutsias limits

Spitt =2 Racovary: Q out of 1Q Jute:za l:iwmits
COMMENTS:

F32239

BOE-C6-0186154



§519810-90-309

oD W W W
CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS

controLno. M 1224

ER O WEM  WEM GOn moy Wy ey Waa) o emmy ey ey sy

PROVECT NAMEINUMBER __[TA73/S / Mentrag £32cof” LAB DESTINATION PVEL

PHASE Q34 TASK 130 SUB TASK 1008 SEND LAB REPORT TO ___MMA /A FF c'[}/

SUBMITTED BY 4 kaUSKO/F PROJECT MANAGER MAKLFEEEY DATE REPORT REQUIRED S-1/- 20
PUEL 2336 Dnte of Collection [29/2e asper Chas mw
S‘nﬁ | SB.MO . ';SLE Volume /W ed T P } Storage ‘A\gp,j
Number 8CH Page Sample wight Requested Testing Program Speclal Instructions Conditions Sqnp l

Ol 44905 | wArer qomb | 8240 fcr~rfﬁ,€x’ Larobel2E 4L, 4 pry

O Y400 l ' Lont. 1#[ Z_

C3 | y407

G| %98

05 Y409

& 4410

071449 1) )

VAT Jr N [ 1

Al Y43 ~ \V 7

[,

TURNAROUND TIME (Rush must be approved by ihe Project Menager) bfiomal O Rush

POSSIBLE HAZARD IDENTIFICATION  (Please indicate if sampie(s) are hazaidous matoilals and/or suspected 1o conta high levels of hazardous aubslanc
OTHER (Specity) E MS

Havt

NON wmoous D FLAMMABLE u SKIN mmrmr u HIGHLY TOXIC 9" ", 1/6’/1 ‘M merLvric Ch Laridt
s“:NAruaEs. [1X1] G00000003000000000000000000000000000080000 R ‘ ~ ch ~

é) NAME DATE TaiE NAME DATE TiME NAME DATE TiME

. J

: Fibedy_yfise_lhcos. .

; Relinquished By : Relinquished By Relinquished By

Y MWZ yfohe feoo
Aecevea 8y Roceived By Raceived Bv
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PACIFIC NORTHWEST ENVIRONMENTAL LABORATORY

May 10, 1990

Bi11 Mahaffey
ECOVA

NARRATIVE FOR PNEL 2391
Submission from Pacific Northwest Environmental Laboratory

Enclosed are data summary sheets and supporting documentation for the nine
samples received on April 24, 1990 of the 832005-035-130-1002 Hargis Montrose
project. The field identification numbers, corresponding lab identification
numbers, and dates collected are listed below.

FIELD ID LABID  DATE COLLECTED
EMS-4415 2391-01 04-24-90 -
EMS-4416 . 2391-02 04-24-90
EMS-4417 2391-03 04-24-90
EMS-4418 2391-04 04-24-90
EMS-4419 2391-05 04-24-90
EMS-4420 2391-06 04-24-90
EMS-4421 2391-07 04-24-90
EMS-4422 2391-08 04-24-90
EMS-4423 2391-09 04-24-90

|
I
I
I
I
I
I
]
i
i

Listed below are anomalies and narratives associated with the receipt and/or
analysis of these samples. .

Volatile

There were no analytical problems associated with the volatile analysis
of these samples.

Release of the data contained in this hardcopy data package has been ‘

authorized by the Laboratory Manager or designee, as verified by the following -
signature.

Sipcerely,

L ﬂmu,L

\NAR-0306.391
Enclosures

[ AT P T &

3820 159th Avenus AE Redmond, WA 98052 = (206) 885-0083 FAX (206) 867-2214

-

BOE-C6-0186156



PACIFIC NORTHWEST

ENVIRONMENTAL
LABORATORY
METHOD_REFERENCE
Gas Chromatograph/Mass Method 8240, Test Methods for Evalyating Solid Waste,
Spectrometry for United States Environmental Protection Agency, SW-846,

Volatile Organics 3rd Ed., 1986.

\MTH-0306.391

BOE-C6-0186157



PACIFIC NORTHWEST
ENVIRONMENTAL
LABORATORY

DATA REPORTING QUALIFIERS

some of these qualifiers may appear in this analytical data report. Soil samples are
analyzed and reported on a dry weight basis unless otherwise noted.

ORGANICS QUALIFIERS
A - This flag indicates that a TIC is a suspected aldol-condensation product.

B - Indicates compound was found in the associated blank as well as in the sample.

c- Ihis flag applies to pesticide results where the identification has been confirmed
y GC/MS.

D - This flag identifies all compounds identified in an analysis at a secondary
dilution factor.

E - This flag identifies compounds whose concentrations exceed the calibration range
of the GC/MS instrument for that specific analysis.

J - Indicates an estimated value. This flag is used either when estimating a
concentration for tentatively identified compounds where a 1:1 response fis
assumed, or when the mass spectral data indicate the presence of a target compound
that meets the identification criteria but the result is less than the sample
quantitation 1imit but greater than zero.

M- Indicates value 1s’t;ken from a medium level analysis.
ND- Not detected. Detection limit shown in parentheses.
NQ- Not quantitated as...

U - Indicates compound was analyzed for but not detected at the given detection limit.
The sample quantitation limit was corrected for dilution and for percent moisture,
when applicable.

X - Other specific flags and footnotes may be required to properly define the results.
If more than two qualifiers are required for a sample result, the "X* flag
combines several flags, as needed. For instance, the "X* flag might combine the
"A," "B," and "D" flags for some sample.

* - Indicates spiked compounds used for MS/MSD analysis.
IKORGARICS QUALIFIERS

NA- Relative percent difference calculation is not applicable to analytes when not
* detected. -

NC- Not calculated when analyte is not detected.

NS- Not calculated when sample concentration of analyte exceeds spike level by a
factor of four or more.

U - Indicates that analyte was analyzed for but not detected. The number is the
minimum attainable detection 1imit for the sample.

INORGANICS NETHOD QUALIFIERS

CV- Manual Cold Vapor AA

F - FURNACE AA

P - ICP

BOE-C6-0186158




PACIFIC NORTHWEST ENVIRONMENTAL LABORATORY
WATER VOLATILE SURROGATE RECOVERY REPORT
: LAB ! 81 3 52 1 33 ¢ 1TOT!
i SAMPLE NO. :(TOL8:i(BFB)$:(2CE)s! JQUT!
91: UBLKXB4 T99 ! 37 @ 34 ! - I
82: 2331-9 P1ar % o103 107 P e
331 2331-92 ! 120 192 1105 '
24 2391-03 P105 126 i o1vb H. I
95! 2331-24 ! 493 ! 15 ;123 1 Q!
25 VBLKBS i 99 : 83 : 93 ! i 0!
7! 2391-25 {93 1197 ! 194 ! Q!
28! 2331-06 ; 98 1 195 134 O I
; 29: 2391-27 ! 97 05 i o192 I I
19! 2391-08 i 88 t 195 t 181 ! {10
113 2391-29 ! 93 193 ¢ 389 1 A
123 ! ! : : !
13: ! H : : 1!
14! : H ] H it
151 | ! ] : i
15! ! : : : !
17} : ! ! ] ! 1
18! ! ! ] : b
19! : ! 1 : SR
20! : ! : : 1
21} ! : : : 1
22¢ t : : : R
23} ! : ! : ]
24! ! ] ! ! i
2s! H H H H N I
26} ! : : : ] |
27 : ! ! : i )
28! ! ! ! : ! ‘
29! ! : : ] )
301 ! ! : ! it .
: GC LINITS
51 {TOL) = Toluene-d8 (ga-119)

2 (BF3) = Bromofluorchenzene (85-115)
53 (0CE) = 1t ,2-Dachlorocethane-dd (76-114)

% Column to be used to flag recavery valu=s

0 Surrogates diluted out

BOE-C6-0186159



WATER YOLATILE HAT?IX SPIKE/MATRIX SPIKE DUPLICATE RECCVERY

Lab Name: PNELI

Matri~ Spibe Sample No.: X20@7

B —

H { SPIKE ' SAMPLE H MS i MS i QC ¢
H . + ADDED 1CONCENTRATION:CONCENTRATION! * % ILIMITS!
i COMPOUND ! tug/L) b tug/L) H (ug/L) ! REC &! REC. !
| Sesoessascssusssanzssuns ! nasasesen aasczasssvess | ssssnsscssnus!reeesn ! susena !
! 1,1-Dichlorosthane 0 s Q! 42 i 8& B1-145!
i Trichlorcethene : T ! Q9 45 ¢ %2 iT1-120¢
¢ Banzans H 59 H e ! 47 + S4 76-127%
! Toluene H 59 H Q! 48 | S6 176-12S:
i Chlorcbenzene 1 59 H ('] 48 | 86 175-130¢
H H : ' ! H '
H ! SPIKE \ MSD i MSD & ! !
H : ! ADOED iCONCENTRATION! X LI 4 ! QC LIMITS
¢ COMPOUND ! (ug/L) (ug/L) i REC 8! RPD % RPD : PEC, !
H AN NS IS IS SN SO NS | SRS ASES | AT RTAsARE RS | s souss | snasns ! snanae HELLEL T
i 1 ,1-Dichloroathene H 50 | 43 i 86 2 1 148 6t-145!
! Trichloroethene._ : 59 ¢ 46 {82 2 t 14 iTiI-1201
{ Benzene H S0 ! 49 I 9% 2 4 1t t17e-127
i Toluene i S9 ! 43 ¢ 98 2 + 13 :76-125¢
i C ! 59 | 49 i 98 i 2

1 ! i H | }

hlorchenzane 13 175-120!

% Column to be used to flag recovery and RPD values with an asterisk

e Ualues outside of QC limits

RPO: 2 out of S outside limits

Spike Recovery: Q out of 12 cutside limits
COMMENTS:

FORM3A

BOE-C6-0186160



Pacific Northuest Environmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(GC/MS PURGE AND TRAP)

Lab Sample ID: VBLKB4 Customer Sample No: NA

Sample Matrix: WATER Samplse Description: METHOD BLANK
Concentration: LQUW Date Collected: NA

Sample Yolume: S.3mL Time Collected: NA

Percent Moisture: NA Date Received: NA

Date Extractad: NA
Dat= Analy-ad: 4/25/52
Instrument I0: v0A 32

C.A.S.
Number Compound ug/L Q
138-90-7 Chlorobenzena 3 J

* See footnote page for data qualifiers (Q)
. FB4228>

TR

W

Lo,

BOE-C6-0186161



Pacific Northwest Environmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(5C/MS PURGE AND TRAP)

Lab Samole ID: 2391-31 Customer Sample No: EMS4415
Sampla Matrix: WATER Sample Description: T7-5
Concentration: LOW Date Collected: 4/24/90
Sample Yolume: 9.20SmL Time Collected: NA

Percent Moisture: NA Oate Received: 4/24/90

Gata Extracted: NA Data Belease Author d:
Late Analyzed: 4/25/90 - ! < Cﬁfji::~\_~
Instrument [0: YOA 82 Z.

C.A.S5. _
Number Ccmpound ug/t Q
128-S83-7 Chlorobenzene 88000 8

¢ See footnote page for data qualifiers (Q)
<FB423@>

BOE-C6-0186162
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Pacific Northwest Envir

VOLATILE ORGANICS AN
(GC/MS PURGE

Lab Sample ID: 2391-62
Sample Matrix: UATER
Concentration: LOU
Sample Voiume. J.035nL
Percent Moisture: NA
Oate Extracted: HNA
DPate Analyzed: 4,85/790
instrument ID: VOA #2

cnmental Laboratory

ALYSIS DATA ZHEET
AND TRAPI

Customer Sample No: EMS441
Sample Description: T7-S
Date Collected: 4/24/90
Time Collactred: HNA

Date Receivad: 4,/24/99

n@ eloasm:
<, ¢

5

C.A.S.
Humber Compoun ug/L ]
103-90-7 Chleorcbenzene 32609 B

* See footnote page for dara

qualifiers (Q)

{FB4z231>

BOE-C6-0186163
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Pacific Northuest Environmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(GC/MS PURGE AND TRAP)

Lab Sample ID: 2391-23 Customer Sample No: EMS4417
Sample Matrix: WATER ’ Sample Description: T7-35
Concentration: LOW Date Collected: 4,24/90
Sample Volume: 9.2@5mL Time Ccllacted: NA

Percent Moisture: NA Date Received: 4/24/90

Date Extracted: NA ) Oata Release Authoprted:

Date Analyzed: 4/25/90 %\

Instrument I0: VOA &2 gl
C.A.S. i

Number Caompound ug/L Q

128-992-7 Chlorcbenzene- 83009 8

* See footnote page for data qualifiers (Q)
(FB4232>

BOE-C6-0186164




Pacific Northuest Env:ronmental Labaratory

VOLATILE ORBGANICS ANALYSIS DATA SHEET
{GC/MS PURGE AND TRAP?

Lab Sample ID: 2391-@4 Custcomer Sample No: EMS4418
Sample Matrix: WATER® Sample Jescr:iption: T7-N
Concentration: LOW Date Collected: 4/24/99
Sample Volume: S.9mLs - Time Collacted: NA
Percent Moisture: NA Dates Received: 4/24/90
Date Evtracted: NA Jata Selease futh zed:
Date Analyzed: 4/25/90 M
Instrument ID: Y0A 82 -
C.A.S. I///V
Number Compound ug/L Q
108-92-7 Chlorobenzare - 2 J8

s See fcotnote page for data qualifiers (Q)
<F54233>
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Pacific Northwest Environmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(GC/MS PURGE AND TRAP)

Lab Sample ID: UBLKBS Customer Sample No: NA
Sample Matrix: WATER Sample Description: METHOD BLANK
Concentration: LOW Dats Collected: NA
Sample Volume: S.0mL Time Collected: NA
Percent Moisture: NA Date Received: NA
Date Extracted: NA v Pata Release & ed:
Date Analyzed: 5/03/90 £ E ! 13
Instrument [0: VOA 22
C.A.S. “57
Number Compound ug/L Q
108-90-7 Chlorohenzane S u

* See footnote page for data qualifisrs (Q)
Co <FB4273>
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Pacific Northuest Environmental Laboratary

VOLATILE ORGANICS ANALYSIS DATA SHEET
{6C/MS PURGE AND TRAP)

Lab Sampla ID: 2331-95 Customar Sample No: EMS44189
Sample Matrix: WATER Sample Description: T7-N ‘
Concentration: LOW Date Collected: 4/24/90 '
Sample Yolume: S5.0mL Tim= Collected: NA
Percent Moisture: NA Oate Received: 4/24/90
Date Extractad: NA . Data Release Autharcizedy
Date Analyzed: 5/23/30 -7 2 - @\
Instrument [D: V0OA 82
C.A.S.
Number Campound ug/L Q
1@38-30-7 Chlorobenzene- 1 J

e See footnote page for data qualifiers (Q)
(FB4278>
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Pacific Northuest Enviraonmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(3C/MS PURGE AND TRAF)

Lab Sample I0: 2391-06 Customer Sample No: EMS4420

Sample Matrix: WATER Sample Description: T7-N

Concentration: LOUW Date Collected: 4/24/90

Sample Yolume: S.0mL Time Collected: NA

Percent Moisture: NA Date Received: 4/24/90

Date Extracted: NA DW ssed:

Date Analyzed: 5/93/90 /:jﬁ\

Instrument ID: VOA %2 JCAA/
C.A.S. /
Number Compaound ug/L n
108-32-7 Chlorsbenzene- 1 J

# See footnote page 7or data qualifiers (Q)
<FBA27T>

BOE-C6-0186168




Pacific Northwest Environmental Lahoratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(GC/MS PURGE AND TRAP)

Lab Sample ID: 2391-07 ] Customer Sample No: EMS4421
Sample Matrix: WATER Sample Description: T7-I
Concentration: LOW Date Collected: 4724790
Sample Volume: 5.0mL Time Collected: NA
Percent Moisture: NA Date Received: 4/24/50
Date Extracted: NA 0 lease a d:
Date Analyzed: 5/03/50 —
Instrument [D: VCA 32
C.A.S.
Number Compound ug/L Q
108-90~7 Chlaorochenzane- 5 U

* Sea footlnote page for data qualifiers (Q)
' <FB4276>

T TR TR T WM
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Pacific Northuest Environmental Laboratory

VCLATILE ORGANICS ANALYSIS DATA SHEET
(6C/MS PURGE AND TRAP)

Labh Sample ID: 2391-28 Customer Sample No: EMS4422
Sample Matrix: WATER Sample Description: T7-1
Corcentration: LOW Cate Coll=azted: 4/24/90
Sample VYolume: S.0mL Time Collectad: NA
Percent Moisture: NA Oate Receivad: 4/24/90
Date Extracted: NA o 2lease Au}l d:
Date Analyzed: 5/33/30 W
Instrument I0: vOA 32 //,
.as. =
Number Compound ug/L Q
128-99-7 Chlorobenzene - 5 U

* See footnote page for data qualifiers (Q)
<F34275>
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Pacific Ncrthuest Environmantal Laboratory

VOLATILE ORGAMICS ANALYSIS DATA SHEET
(3C/MS PURGE AND TRAP)
-
Lab Sample [D: 2391-09 Customer Sample No: EMS54423
Sampls Matri«: WATER Sampls Description: T7-1
r Concentration: LOW Date Collected: 4/24/32
Sample Volume: S5.9dmL Time Collected: NA
Parcent Moisture: NA Oate Received: 4/24/90
P Date Extracted: NA ] Release A
Date Analyzed: 5/03/32 @0 ]
Instrumant I0: V0OA 82 : LAr~r——
C.A.S.
Number Compound ug/L Q
128-90-7 Chlcrobenzene 1 J

* See footnote page for data qualifiers (Q)
(F84274>
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PACIFIC NORTHWEST

L]

ENVIRONMENTAL
i - LABORATORY
-
METHOD REFERENCE
- Gas Chromatograph/Mass Method 8240, Test Methods for Evaluating Solid Waste,
Spectrometry for United States Environmental Protection Agency, SW-846,
Volatile Organics 3rd Ed., 1986.

\MTH-0306.399
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[ PpaciFic noRTHWEST
ENVIRONMENTAL
[  LABORATORY

DATA REPORTING QUALIFIERS

Some of these qualifiers may appear in this analytical data report. Soil samples are
analyzed and reported on a dry weight basis unless otherwise noted.

ORGANICS QUALIFIERS

- A - This flag indicates that a TIC is a suspected aldol-condensation product.
B - Indicates compound was found in the associated blank as well as in the sample.

C - This flag applies to pesticide results where the identification has been confirmed
by GC/MS.

D - This flag identifies all compounds identified in an analysis at a secondary
dilution factor.

This flag identifies compounds whose concentrations exceed the calibration range
of the GC/MS instrument for that specific analysis.

J - Indicates an estimated value. This flag is used either when estimating a
concentration for tentatively identified compounds where a 1:1 response is
assumed, or when the mass spectral data indicate the presence of a target compound
that meets the identification criteria but the result is less than the sample
quantitation limit but greater than zero. ,

M - Indicates value is taken from a medium level analysis.
ND- Not detected. Detection 1imit shown in parentheses.
NQ- Not quantitated as... }

U - Indicates compound was analyzed for but not detected at the given detection limit.
The sample quantitation limit was corrected for dilution and for percent moisture,
when applicable. '

X - Other specific flags and footnotes may be required to properly define the results.
If more than two qualifiers are required for a sample result, the "X" flag '
combines several flags, as needed. For instance, the "X" flag might combine the
*A,* "8," and "D" flags for some sample.

* _ Indicates spiked compounds used for MS/MSD analysis.
INORGANICS QUALIFIERS

NA- Relative percent difference calculation is not applicable to analytes when not
detected.

NC- Not calculated when analyte is not detected.

NS- Not calculated when sample concentration of analyte exceeds spike level by a
factor of four or more.

U - Indicates that analyte was analyzed for but not detected. The number is the
minimum attainable detection limit for the sample.

INORGANICS NETHOD QUALIFIERS

CV- Manual Cold Vapor AA
F - FURNACE AA
P - ICP

L

I IR D s e R B

N s w0

o™

TR O WE O ™a
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PACIFIC NORTHWEST ENUVIRONMENTAL LAEORATORY -

( WATER VOLATILE ZuPRGGATE RECOVERY REPORT

[ : LAB g1 1 52 ¢ 81 1 TOTH
! SAMPLE NG. i(TOL:2! EFB 2/ 53E 8! 10UT!
81! VBLEB! {120 ¢+ 33 @ 38 ! -
'_ @2: 23299-91 ' 193 1 193 ! 19F ! I
@31 2339-a2 Pigl 193t 128 ¢ I
04: 2359-03 1102 i 185 ;195 O
[_ Q5! 2339-24 P1dt L ta7 s 12e ! I :
@5 VELNAI P 1gd 4 88 5 9z [ :
97: 2335-05 P1gs :o192 . 129 {91 L
[‘ @8: 2339-26 T IR I IS T. B 19! :
99: 2339-27 197 0t ov@8 i 129 . i
194 2339-28 ! 97 ! 95 ! 102 ! e :
114 2353-99 P1ed4  1de o1y - L
[ 124 : d : ! i :
138 i ! : R b
_ 14} : ! ' ; i
154 ; : ; ] i
164 ! ; ] : L
171 ! : ] : Pt
B 18! | H : : i
; 19: ! : : : b
20! ! ! ! : N
- 21 ! ! : ] Y
228 ' : : : i
23 ] : : ] !
241 : ! ! ! i
25 ] ] : ! !
26! ] : { : P!
27t ! ! : ] !
284 ! ! : H ! :
29! ] ! : ! R ‘
30! ! : ! : i .

GC LIMITS

] . 51 (T0L) = Toluere-d3 (33-11d)»
o E G2 (BFB) = Bromofluor:-tenzara {9R-116)
B 3 (DCE) = 1,2-Dichlorcethane-ds  (76-114)

= % Column to Ye uszed 2 flag reccvery values

D Surrogates diiuted cut

BOE-C6-0186175
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FﬁC;FIC NORTHWEST ENVIRONMENTAL LASORATORY

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE PECOUERY REPCRY

Matri< Spike - LAG Sample No.: 2428-01

| i SFIKE H SAMFLE ! MS P MS voQc |
H ! ADDED {CONCENTRATION:!CONCENTRATICN: X iLIMITS! P
! COMPGUND !ofugil) {ugsL) ! tug/L) ! REC ®: REC, ! L
:s:---:--------------:t--:==-:a----:-----a-----l-}----a--.---:-;n-----i-.----: !;
! 1.i-Dichlorcethene : s e 40 i 8@ :51-1as5i
i Trichloroathene H 52 H ("} ! 46 v 82 1Mm-120:
! Benzene ' 32 H 0 H 48 I €85 176-127
! Tolidene ! 5¢ H 0 ' 43 i 98 176-125¢
{ Chlorobenzene H BT H 2 ! S 190 17S-1304

1
: i SPIKE ! MsO ! MSD ! !
H ! ACOED {CONCENTRATION! X S 4 i QC LIMITS ¢
+ COMPOUND v (ug/l) ) tug/L) i PEC 8! RPD 8! RPO ! REC. :
| msassusasssssssssssmesen! SeaTssass|sesssassanene | seneen  snones ! aeasn.! =owanm| .
i 1,1-01chlorcethene H 59 } 40 i g9 i} @ ! '4 i51-145! L
! Trichlorosthene H 30 H 45 9 2 114 i71-129:
! Benzene H Y H 48 {98 ¢ ¥ i 1 iT5-127:
i Toluene } S9 H 49 {93 @ 13 :76-12S:
! Chlorobenzene 1 S0 ! 59 1100 e ! 13 75-130!
% Column to be used to flag ~=covery and RPD values wlih an asterisk
e Values outsica of g¢ limits

RPD: ? out of S outside limits ’
Spike Racovary: J aut ¢ 13 outsize limits

COMMENTS:

F22428

BOE-C6-0186176
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Pazific Northuest Enviranmental Laboratory

VOLATILE ORGANICS ANALYSIS OATA SHEET
(GC/M3 PURSE AND TRAF)

Lab Sample ID: UBL:BI Customer Sample No: NA
Sample Matri<: WATER . Sample QJescripticn: METHOD BLANK
Concentration: LOW Date Cecllected: NA
Sample Volum=: 5.9mL Time Collacted: NA
Percent Moirsture: NA Date Fecei1vad: NA
Date Extracted: NA Data Ralease Authorizsis RANN
Date Analyzed: 5/@8/58 /&M(j_
Instrument ID: VOA 32 =z i
C.A.S.
Number - Lompourd ug/L Q
198-30-7 Chlorcbenzere - 5 Y

* See footnote page far data qualifiers (Q)

{FB4286>

BOE-C6-0186177
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Pacific Northwest Environmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
{5C/M5 PURGE AND TRAP)

Lab Sample ID: 2333-9!
Sample Matri<: WATER
Concentration: LOW
Sample Yolume: 9.205mL
Fercent Moisture: NA

Time Collect=d: NA
Date FRacaivad: §5/01/90

Date Extracted: NA Uata Felease Authocizey”
Date Anaiyzed: 5/8/50 <. 2 <
Instrument ID: V0A &2 <

Customer Sample No: EM54453
Sample Description: T14-S
Date Colliected: 5/01/90

P
C.A.S5. . —
‘Number Compound ug/L 2
108-30~7 Chloraokenzene . . 113920 -
* See footnote page for data qualifiers (Q)
<FRAZEM

BOE-C6-0186178
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Pacific Northuest Environmental Laboratory

VOLATILE GRGANICS ANALYSIS DATA SHEET

Lab Sample ID: 2335-@2
Sample Matri<: WATER
Concentration: LOW
Sample Yolume: 2.225mL
Bercent Moisture: NA
Cata E-tracteda: NA
Date Analyzed: S,/05/90
Irstrument I0: v0A 32

tEC/M5 FURGE AND TRAP)

Customer Sample No: EMS4455
Sample Description: T14-§
Date Coilected: S/21/90
Time Collected: NA

Date Receivad: 5-01/99

C.A.S5.
Number Ccmpcund ug/L Q
1@8-90-7 Crnlorctenzane - 1020229

* See footnote sage for zata qualifiers (G)

(FB4236>

BOE-C6-0186179
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Pacific Nerthwest Environmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(6C/MS FURGE AND TRAP)

Lab Samgle ID: 23395%-92
Sample Matrisn: WATER
Concentration: LOW
Sarmplae VYclume: 2.00SmL
Percent Moisture: MA

Date Extract=d: NA Data Paleas= Auth
Date Analyzed: 5,08/30 4f’/—j—ajh =
bl te

ey

Instrument [T: VOA 22

Customer Sample No: EMS4456

Sample Description: T14-5
Date Collected: S5/01/90

Time Cellected: NA
Date Feceived: 5/91/90

=

zed: .-

D
5

C.A.5. .
Number Ccompound ug/L Q
108-590-7 Cklorabenzene - 100000
L4 Sée,foatnote page for data qualif.ers Q)
<FB4289>

BOE-C6-0186180
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Paci1fic Northwest Enviraonmental Laboratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
{GC/MS PURGE AND TRAP)

Lab Sample I0: 2339-04
Zample Matri«: WATER
Concentration: LQW
Sampie Yolume: S.0mL

Customer Sampie No: EMS4457
Ssmple Description: T14-N
Date Ccllected: S5/01/90
Tima Coilectea: NA

Fercent Moisiturs: NA Date Receivad: 5/21/30 \
Data Exiracted: MA E} ieass hortr=fd: |
Oate Analyzed: 5/906/99 - ) \
Instrumant I0: VOA %2 (‘Z:’“£4¢{4""=!"/

C.A.S. C::

Number Czmpound ug/L Q

128-90-7 Cnlcrebenzene . 5 Y]

s See footnote page for data

gualifiers (Q)
<FB4232.,

BOE-C6-0186181
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Lab Sample ID:

Paczific Narthuast Env:fonnen!al Lapcratory

VOLATILE OFGAMICS AnALYSIS DATA SHEET
15C/MS PURSE AND TRAP)

Sample Matrix: WAT
Concentration: LOW
Sampla Volume: 5.2
Parcent Moisturs=s:

Date Extract=d: NA
Date Analyzed: 5/09/90
Instrument ID: UdA 81

ER

mL
NA

UBLKAL

Customar Sample No: NA

Sample D=acriation: METHCO BLANK

Date Collected: NA
Time Caollectad: NA
Dats Recerved: NA

D alsase A ! :
iy

C.A.S. ~
Number Compound ug/L Q
108-90-7 Chlorobenzens S U
¢ See footncte page for data qualifiers (Q)
“FA4346)>

BOE-C6-0186182
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Pacific Northwest Environmantal Laboratcry

VOLATILE ORGANICZS ANALYSIS OATA SHEET
(3C/MS PURBE AND TRAP)

Lab Samale ID: 2332-0S5 Cusiomer Sample ho: EMS4453
Sampie Matri»: WATER Sample Qescription: T14-N
Conzentration: LOW " Date Coliected: 5/01/90
Sample Yolume: 5.0mL Time Coliected: NA

Ferzant Morstura: NA Date Raceived: 5/01/90

Gate E~trasted: NA &

Date Analyz=d: 5/23/90
Instrument ID: VOA %1

C.A.5.
Numnber Compcund . ' ug/L
128-30-7 Chlorobenzena - 1

e See footnote page for data qualifiers (Q)

«FA4348>

BOE-C6-0186183




Pacific Northwest Environmental Laboratory

VYOLATILE ORGANICS ANALYSIS DATA SHEET
{6C/MS PURSE AND TRAP)

Lab Sample I0: 23935-@6 Customer Sample No: EMS4453
Sample Matria: WATER Sample Oescraiption: T'4-N
[. Concentration: LOW Date Collected: 5/01/90
Sampie Yolume: 3.0mL Time Collected: KA
Fercent Moistura: NA Date Received: S5-01/90 \
Date Sxtracted: NA Da le ut horIKed:
l— Dat= Analyzed: 5/09/3Q - - - \
Instrument ID: V0OA %1 =7,
.
r C.A.5. =
Number Comaound ug/L Q
[- 138-30-7 €hlorabenzane - S U

e See footnote page for data qualifiers (Q)
) ‘FA4349>
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Faci:fic Northuest Environmental Laboratory

VOLATILE ORGANICS ANALYSTS OATA SHEET
VGU/MS PURGE AND TRAP }

Lab Sample I5: 2398-027 Customer Sample No: EMS4460Q
Sample Matri-: WATER Sample Dascrigtion: T14-1
Corcentration: LCW Dats Collect=a: 5/01/90
Sample Volume: S5.émL Time Collacred: NA
Percant Moisture: NA Date Recervea: 5/01/50
Date Extracted: NA B aRalease A rsaft
Data Analy:zed: 5/09/90 ’\@(/\'m s ,
Instrument [D: Y0JA 81
C.A.S5. /
Numbar Compound ug’L Q
108-30~-7 Chlcrabanzene . 2 J

* See footnote page for data qualifiers Q)
~FA4350>

BOE-C6-0186185



Pacific Northuest Environmental Laberatory

VOLATILE ORGANICS ANALYSIS DATA SHEET
i8C/MS FURGE AND TRAP)

Lab Sa=sclie ID: 23995-28 Customer Sample No: EMS4461
Sample Matrix: WATER sample Jescription: Tis-1
Concentration: LOW Uate Toliected: 5/01/30
Sample Yolume: S.0mbL Time Coiliectad: NA

Fercant Morsture: N& Date Rezeivedg: §/01/90

Date S-tractad: NA ata Rale e:?ufﬂurt:edg
Date Aralyced: 5/09/30 <rd‘/f—__ -~

Instrument 10: VOAR 81

£.A.5. :
Number Compound ’ ug/L Q

|
1@8-5@-7 Chlorobenzane - 2 1 ‘

- ) /= /| /7 T/ T/ |/

¢ See footnote page for data qualifiers (Q)
- <FA4351>

e — ——
we,o o . | . J

Ta X

BOE-C6-0186186



Pacific Northuest Environmental Labcratary

YOLATILE ORGANICS ANALYSIS DATA SHEET
(GC/MS PURGE AND TRAP)

Lab Sampie ID: 2399-29 Customer Sample No: EMS44B62
Sample Matrix: SWATER Sample Dascription: Ti4-]
Concentration: LOW Date Ccllacted: 5/21/99
Sample Volums: 5.0mL Tima Collected: NA

Parcent Moisture: NA Date Received: 5/07/99

Date Extracted: NA —BATT R !

Date Analy:-ad: 5/93/390 /
Instrument IC: VOA %1

Number Cempound ug/l Q

- -7 -7/ -/ /| |/ e/

108-30-7 Chlorobenzane 4 J

* See foctnote page for cata qualifiers (Q)

|
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CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS
contorno M 1232

PROJECT NAME/NUMBER T8 qin funtliuag 2005 ' | e pesTnaTion __ P L
puse 925 sk ___130 suB TAsk 1T S | SEND LAB REPORT T0 LA/ / v ffzy
susmneo sy A/ PROJECT MANAGER ' T¥2fYe £420s, DATE REPOAT REQUIRED M/ 114t
(NEL 337 7 Dobe colecked i HpI0 as B0 kara W
Moy e
m 3532‘7& fbgg. Sample Volume/Welght Requested Testing Program Spoglal Instructions Ci:;:lg:vs e
Ol lememeny | waby Ty s ‘J'}/Fﬂ A VE | e 8240 . LRI e
2| | wss S , Nepok Chinn byt iy l' A4rpS cu
o3 W 5 n L, . - l e
O s N - / .‘
05 Huey oW | .'
7 oy [ » ' |
o) 0| ' 3 | l G| 4E B
x CN) ! 1 i \[‘ \/
.9 \I/ Wy & L 1 ] \L v J/ | J' ;9.-/{‘( \e
_ ' r'g/[)' |G
TURNAROUND TIME: (Rugsh must be spproved by the Projact Manager) Normal O Rush

POSSIBLE HAZARD IDENTIFICATION  (Please indicste if sample(s) are hazar matecrals snd/or suspecied lo contain hlgh is of hazardous substances! .
0.5% vl ;(‘ﬁc. in 1 Y-S
NON-HAZARDOUS O FLAMMABLE D SKIN IRRITANT O HIGHLY TOXIC (Spoc"y) '

00000000050 800000000000000 ll...l.......‘...l..l..........l..l'...lll.ll.....'..... ...'....ll...0......'.......0 ssonssse

SIGNATURES:

NAME DATE TIvE NAME DATE ™e NAME DATE Tnat

e snals oo fues o s
alinqul By Relinquished By Relinquished By

W/ﬂ b, /a0 /ys

Recelved By Rocelved By ' Recc!ved bl frANA 7MY
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ACIFI Vi M
3820 150th Avenue NE  Rodmond, WA 96052  (206) 8850083  FAX (200) 867-2214

May 29, 1990

BN Mahaftey
ECOVA

NARRATIVE FOR PNEL 2412
Submission from Pacific Nortinwest Environwnental Laboratory

Endmdmdahwmmwsheeuﬂampaﬁmdowwmﬂonbrhonlmwnﬂumdvedmmy
8, 1990 of the 832005 Hargis/Montrose project. The fleld identification numbers, corresponding lab
identification numbers, and dates collected are listed below. .

FIELD ID 1ABID DATE COLLECTED
4489 241201 05-08-90
4490 241202 05-08-90
4491 241203 05-08-90
4492 241204 05-08-90
4% 241205 05-08-90
4494 241206 05-08-90
4495 241207 05-08-90
4496 241208 05-08-90
4497 241209 05-08-90

Listed below are anomalies and narratives assoclated with the receipt and/or analysis of these samples.
There were no analytical problems associated with the volatiie analysis of these samples. Project
specific quallty control (le. MS/MSD) was not performed on the samples as requested.

Rdeuodﬂwdmwnahedhmhlwdeopydampachgéhasbéenaumwedbymmbomw

Manager or designes, as verified by the following signature.

Sinceraly,

%\/

\NAR-2412
Enclosures

BOE-C6-0186189



PACIFIC NORTHWEST
ENVIRONMENTAL
LABORATORY

METHOD REFERENCE

[- Gas Chromatograph/Mass Method 8240, T

Test Methods for Evaluating Solid Waste,
Spectrometry for United States Environmental Protection Agency, SW-846,
Volatile Organics 3rd Ed., 1986.

il

kR

\MTH-2412
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PACIFIC NORTHWEST ShyIFONMENTAL LABCRATIRY

sATER VILATILE SURRISATE PECOVERY HCRORT

! LAB ;i o+ 82 ! 83 i TOT

| SamDeC M, i TOL(SFS8((DIE S9! POUT!
91: SLEBI ¢ 302 : 'a3 ¢ '3 : 0
@z 2a1z-21 ;o132 ;o108 413 i B
3z Zaz-a2 P33 0 1Yt 124 -
24 -512-03 i 35 1 97 & oot I
35: I412-24 131 133 1 197 I
26} I21I-25 }oieQ o+ ote4 4o1e L0
97: a12-26 Sooe3 123 L7 -
0g! 24:2-27 ;83 1123 ! Q8 ! P ot
23 24:2-23 t 33 4124t H1Q -
1d! 2412-09 ¢ Ge i 194 ! 199 ! I
1! : : : S
2! ] : ' : N
13 : : : ! i
14} ! : ] ! !
15; : ; ' ! bt
15} ! i : ' i
174 ! ! ] ! 1
18} i ! b KR
181 ; : i ] A
2: R ' i b
21! o : : ! vt
228 : ! ] ] =
241 _ ! ' ' : b
251 o L TR
26!} : 1 ! : L
27! : ] : ] i
28t _ R ! T
23! : ] ! : Vo
0! . e H ) 7

aC LIMITS .

51 (T3L) = Toluene-d8 (53-113) %
32 .§F8i = Eromofiusrzbenzere 125-115
3T (DZEs = v 2-fizris-cetmare-d4  (T6-103°

L Tsigmn btz =m yzed $3 flag reccvery .aluss

I Sur-s32t=s gilutez out

!‘!

[ =]

BOE-C6-0186191



WATER QOLATILZ MATSEIn SPI+S MATSYy SFINE

Matr:. 3o

COMFSL

o
Chlarszao

- —— ————— e o - ——

1t ,1-Dicklorostnans : € H
Trichloroethznas  _ : 52 H
Banzens H 52 H
Toluene_ _ H 52 H

PACIFIC NORTHWEST SwYIRCNMENTAL LABORATCRY

-

1he = LS3 Zampla koL

ZUPLICATE FECOUERY REPORT

i ~IGED H

ND H dg/l_ » B

enzene ca

S EARIBrEISEIQAD | CTADEENINTET SR

TAMPLE 4 MS Ms o GC !
CONCENTSATIONICONCENTRATION! % (LIMITS:
CugiL b (ug/L) FEC 3! REC. |

3@ !B1-143i
23 71-1200
34 {76-127
‘83 1 75-129!
130 175-130i

133
as
47
48
50

OO0

coMPOU

=0

2anvane
Toluane

1
Tricnlorcethens
2

i SPIKE . s BT H i)
v =~D0ED :

ND PofugsL)

50
S0
30
50

hloraatnare

Chlcrob

59

anzesne

CCNCENTRATION!D % . 4

fug/L) ! REC 3! RPD $: &SD | REC.

§
Emsreazxsesos|szemas | susazs ssacss | Ssacen
9 ' 83 @ 14 31-123
a4 i €8 2 ¢+ 1a Ti-'20
47 54 2@ 4 11 i7e-il7:
a3 to98 i 2 1 13 7e-1I5)
59 120 2 + 13 175-139

g Column
+ ypiyes
RPD:

Splke vac

COMMENTS:

F22411

to be used to flag recovery

2utside 2f 3c limits

2 cut =°¢ S 2ucside (am
svery: 3 3Jut =7t [

and RPD valuzs with an asterisk

Lt

Liside [imita

BOE-C6-0186192




Facific Noribwest Enviranmental Laboratary

1]

VOLATILE ORGANICS ANALYSIS DATA SHEET
C30/MS FURSE AND TRAP)

Lan Sample I0: VELRBI Customer Sample No: NA

Samola Materi.: WATES Zamzla Descr:iptiznt METHOD SLANK
Conzentratizn: LW . Date Collacztad: NA

Sample Voluma: S,3mL Time Collectad: MNA

Percent Maisture: NA Oate Feceivad: NA

Date Sxtractear b8 Ts3za Smjsazs Authoriaed:
Date Analyz=d: S.!
{nstrument 10: vCn 22

108-86-3 Tyl
1d3-32-7 ”
1ga-11-4 z:

'ld-42-3 ERS

tlumcer Zamzzuna ug/sL a i
Td-37-3 rlzromatnars 13 Y R {
74-83-3 Bromomatnans 2 1)
75-21-4 virnyl CThisride id U
75-00-3 Crlsrosthans ! u
T5-33-2 Matnyiara Zhlor:za 5 Y -
67-04-1 Afcazione te U
75-15-2 Caraoan Oisulfiae 5 J
75-69~-4 irichlorofiucromethane 5 u |
75-35-4 ! ,'=-Dicnlorosthane S Y
75-34-3 1,1-01chloraathane 5 U {
54Q0-53-9 t ,Z-Jichloroethene (istal) S Y ‘
87-68-3 Chicreform 5 Y
127-26-2 V,Z-Gizhiarcetnane S g :
78-93-3 2-Eytanone 1e u
71-55-5 1,1,i-Triznlarzathane 5 1 :
36-23-5 Carbon Tetrachlorids 5 4
103-35-4 Jinyl Scatata 13 U ; ‘
75-27-4 Eromsoichiorometnane 5 0]
78-87-9 1,2-Dichlarcprapare E Y {
13061-01-5 ‘ z:s-1,3-Dichiorcpracane S i !
73-21-8 Tricrlorsethene 5 U S
124-48-1 Dibromachloromathane S 4 l
73-98-5 1,',2=-Trichlzraoethane S U
71-43-2 Zanzare ) U -
iQ261-02-6 trans—-1 ,Z-D1chlcrzprssena S J ‘
119-75-2 Z-Crlorzetnylivisyl Ziner 10 Y
75-25-2 Arsmoform S Y .
i¢g-19-1 4-Mathy|-2-Faniangra 19 i
S-7E-¢ I-=3.3rone ' 2
127-15-3 - 5 g
73-34-S i S ! !
3
S
S
E)

BOE-C6-0186193



Pacific Nortnwast Znvironmertal rabcratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
"20/M3 PYFGE ANG THRAP:

mple No: 44€9

{ab Sampls ID: 2412-0! Customer Sa

Sample Mairi<: WATER Samcle CTescripgtion: T2!-5
Concentrat:on: LOUW Cate Coliscted: 5/08/99
Sample Yalume: 3,.00Sm. Tima Colleczted: NA
Fercant Moisture: NA Gate Faceived: 5/08/90
Cat= E«tractez: NA Datz Sel=

Jate Araly-adg: 5/17:5¢
Irstrumant I0: v2A 32

£.4.5

£.4.5. /e
Mumber Corocuna L 9
135-30-7 Cnioranenzens 100000

* See feoatnote page for cata qual:ifiers (G)

BOE-C6-0186194




Pacifiz ilors=xast Znyircrmental Laboratery

ANALYSIS DATS SHEET

izs
3 M ELRIZ AND TRAPH

Lab Zample (D@
Sample Matr:.:

Customer tampla No: 14459
Sample Jascripticn: TI!-3
Concentration: Cate Coliected: $/02/90
Zampla Yoluma: Jas: Time Coilactad: WA
Farzant Moi1stura: Ne Lata Fezeived: 533790

Cate Extractea: din - Release nuinorizaps

Dat= Analyz2ed: 5:17°32 Q&«N ( »

Irstrument I0: <08 82 ::222 o
I C.A.S, // o

MNumber Comgoung ugsl 9]

l 138-30-7 f=largzanzane . 122002 .

: * Qae faootrote sag= ‘or cata gualifiers (Q
' FE3249.

1

31 3

BOE-C6-0186195



\

Fazifiz Northuese Envirsnemental Lakcratory

3
2

A
{3 /M3 SYRGE &ND TRAP:

[“ VOLATILE ORGANICS ANALY313 DATA SHEET

Lab Samgle ID: 2412-03 - lusicmer Zamzle M=: 3491
. Sampla Matri«: WATER Sa=p.= Jescriptian: T21-3
[ Concentration: LOW Uate Ccllected: S5.08/92
Sample Yzlume: 0.205mL Tima Zolleciad: NA
Farcent Moisture: MNA Cate Facajvasz ;
( Date S<tracted: XNa Cata Ralmaza
Date *n=zlycad: 5-717/790 =
Insirumant iD: ViR 32
C.Aa.5.
Numger Cogmpound ug/L g
-
123-8@-7 Chlorogenzane tEa220

¢ Sea fooincte page fzr data gualifiers Q)

‘FG4343.

BOE-C6-0186196




W
[»]
e

I L a~zie [0: 241 Customer Sampie MNo: 3252
[ Ssvolie Matri.: UATER zamzie Cescrpticn: TJ1-N
' Conzentraticn: LOW Ceta lcliacted: 5/08/3)
Sample Yoiumadl J.10mL Tima Tallecta
! Parzant Moisture: KA La2te Received
i Zate S«trsciad: NA CareGejn
\ Rate rnalyzed: S/17:50 ’///;*r\ﬂ
f \ instrumant ID: GA 32 (;_,<ﬁ2{&-/~—\~ <
E -~ - -
Loz
Humcar Szwmeceund Q
Crlzrarethara 20 13
[ Srcmometnara 5¢eo 3]
Yinyl CThicrige ca0 U
Ceicrasthana S99 U
[ Ma2shy.ene Chler:ide 620
Az=tcna . 500 u
Ca~ocn Disuifide 250 g i
Tricnloroflugromethane 250 U I
1,1-Cicrnlaorcet=ene 2ce U
~ 1,i~01zhlorcethane 259 J
; 54G6-55-9 1 ,2-Diznlorsatrane {(total? : 259 g 1
[ 67-55-3 Chiorcform E[-h R
. 197-9€~-2 1,2-01chlercatrans ng=t: 1
78-33-3 Z-zutancne 500 U ‘
~ 71-55-§ 1,1,1-Trickiarcethane 252 u '
,3 58-22Z-5 Carson Tatrachizrice Iz 1] -
) 103-35-4 Uinyl Azetate 502 v}
- 75-27-4 BrzmoZdichicromatnane 1) J
[} 79-87-3 1,2-01zrlorzaracane 92 U
~ 12061 -31-5 cis-| ,3-Dizrlorzprcoene 259 Y|
75-91-6 Trichioroetnana =t u
[? 124-48-1 Ginrzmochloraomeihane 5@ u
; 79-30-5 1, ,2-Trichlsrsatnans 189 ] 1
T1-43-2 Barzens ZSa o
~ 12051-982-6 tranz-t 3-D:icnliz-aprapare 252 &
1 112-75-2 2-lhlorzetnyi.imyl Etner £29 X
: 73-28-2 Bromsfarm 2= ] 4
! 108-19-1 d~Mathyl-2=-Fanianona 300 ]
: 0 S§1-"3-3 : 520 .
;e 1I7-18~4 H 1720
~3-314~-5 = J
129-62-3 30 J
133-52-7 I39
‘Q2-351-2 252 X
. AR S 22 -
7 173-02-7 152
_
» Zae fgzinste zaze f3ir ozata s al fiass D
- ez

BOE-C6-0186197



Fazif:z Nirthuas:y S-oircnmertal Lsscoratzey

23 =NALYZIS DATA SHEET
R3E 2ND TRAP )

Lat Zample ID: 2312-25 lisiomer Sampia
[7 Samgla Matrie: WATER tample Descript

Conzentration: LCW Uate Coijssted:

Sample VYsiume: J.1CmL Timae Czllecteg:

Percent Moisture: NA Cate S=ze:y2d:
[ Cata Zxtractea: NA Cata Fejag

~

Cate nralyzeg: §/17/30
[astrumany 1D: WG

35

3

"

r
r

r\
™~

- -
“.P.T,

Humoar Zempound

—_ e

g
74-27-3 Chlorzmetrana 333 i
= 74-53-9 Bromematnane 3gQ U
75-01-4 virnyl Cnlor:le =22 U
75-00-3 Chiosrzathane 320 U
_ ’ 73-99-2 - Mathylans Ch:oride 582
87-64-1 Azetons BT 4
- 75-15-0 Carkon Qusulf:ide 222 3]
R o : - 75-69-4 Tricnloroflusramethans 2s L
= 75-35-4 V,i-Diznlarsathens 22 U
s 75-34-3 P, 1-0izhicrosthane 222 i
: 53@-53-9 1,2~0iznlorsethenae {(total) : 254 5
67~-56-3 Chiorciorm 3323
197-26-2 !, 2-0icnlsrcethane - =3 Y
78-93-3 . 2-Butangne =22 g
71-85-8 1,1 ,i-Trichlor2ethane 253 9]
€6-23-5 Carbcn Tetrachioriae 232 !
1835-25-4 Uinyl Azstats c33 U
75-27-4 Bromodichlorgmathane = U
78-87-5 1,2-Dicnlzreoprcrans ng=t 1}
128581-21-5 c18=1,2-0ichlzropropsene s o
79-01-6 Trichlorostinene 23 U
124-48-1 Dikromccnlorcmetnars T iy
N 79-909-5 1,1, 2=Vricnlorosthare 2= J
T1-43-2 Eenzene s N
12081-02-6 trars-1, =h; o
119-75-8 2-Chlors TR 9]
75-25-2 Bromoform e, L
198-10-1 d-Meth.l-C-Faniaronre =22 U
S -73-3 2-manansra =) .
1S54 Terracricroatna-a =2
“3-34-5 v,' I, l-Tetr2zrisroatrana =h i
pa !BB-BB-E Toiuare I K
| 123-3@-7 Lrisrss o= .
b= 120-41-2 Tem,ize 132 )
.- 122-12-8 Toirana EN )
o 1IT-8I-T tylane tta, =
o taa fiziricae sage fi- 2ata L=z, C.a-s

BOE-C6-0186198



Pacific Narthuest Enviranmental Labaratory

VOLATILE ORGANICS ANALYSIS DATA SHEET
(B2/MS PURGE AND TRAF !

* Zee footnote pagae ‘ir cata s.al.iia-

4

n
o

[ Lab Zampia [T: Z412-D . Customer Sample Ng: 4494
Sampie Matri.: WATER Zamrjie Dascription: T21-N
l' Concentratizn: LOW Date Coliected: 5/08/92
Samgle Usiuma: 0.13mL Tima Collectad: NA
Fercent Moisture: NA Cata Racepved: S/70€/90
Oate S.trazted: NA . “ata "alaass Authorizaa:
l Date Analyzed: 5/17.32 ' /ﬁ_
Irstrumant IC: VDA 82 ~£ZLAA44\—\1jJ
[ C.A.5.
Number Compcund ug/L 3
I. T4-37-3 Crisromatnana 520 u
74-83-9 Grcmometnane 500 U
75-2i-4 Viryl Chloride 02 J
l- 75-20-3 Chlzroethane 520 u
75-09-2 Methylene Chlor:ide 392
67-64-1 Acetcne 500 U
I 75-15-2 Zarhon Oisulfica 259 ¢
75-69-4 Trichlorofluoromathane 250 U
75-35-4 1,'-Dichlorostrene 259 i
‘ 75-34-3 | ,1-Dichlorzathane 250 U
i S4¢-55-9 1,2-Diznlarostners (totai) 239 1
- 67-66-3 Crlorofcrm 3100
= 197-86-2 1,2-Dichlorosthane 258 4
B l 78-393-3 2-Eutanons 00 U
: 71-85-8 1,1, 1-Trichlorzethana 232 U
) 56-23-5 Carbon Tetrazhlor:ds 259 U
I 108-85-4 Uinyl Acetate 500 u .
75-27-4 Bromodichloromathane 250 U
78-87-S t,2-01chlaorcpropane 259 V]
10061~Q1~S ci1s-} 3-Dichloropropars 25¢e U
I 79-21-6 Tr:chloroetnane 259 U
124-48-1 Dibromocniasrcmethane pg=t] U
79-208-S P41, 2-Triz2nlsrcethans ad-10] Y
- I Ti-43-2 Banzene 259 u
i 1@061-02-5 trans-1 5-01zhisrapropene =T U
o 11@-73-8 c=Chloroetnylvinyi Etnar Soe J
E I 78-28-2 Sromaform s J
1@3-1C-1 s-Methyl-Z-Penianana caQ K
: 831-75-5 J-Havanane 520 J
) 127-18-4 Tstrachlo-oatnarae 12290
! 79-Z4-5 1,1,2,2-Tatrasnizriznane 259 o
i 1Qg-3g-2 Talusne 23S -
193-30-7 Inizrooanzana 69 .
160-41-3 Evnyibenzene RER) ‘
190-42-3 Sturans 252 i
123-22-7 Kylane (tots] T30 -

BOE-C6-0186199



Pac:fiz Nortrwast Env.-2ormantal Labcratory

VILATILE OR5ANICS ~NALYSIS DATA SHEET

(30ME RURGE <MD TRAF,

-

Lab Sample ID: Z212-07 Customer Sempia No: 4333

Sample Matrix: WATER Sampie Jeszrintion: TIV-I
Conzentration: L3W Date {ollected: 5/25/8d ’
I. Sample Volume: Q.1@mb Time Collazted: Ma
Farzent Moisture: RNA Gate ~e vead:
Cate tatracted: NA Zas EICY i
[ Tate Analyzad: 5/17/39 ’ @&W
instrument I0: VOA 82
l' C.A.S.
Numbar Campound Q
Ii ' T4-37-3 Chlzoromethans S22 Yy
74-23-9 Ercmcomethane see s i
. 75-01-4 Yinyl Chlorids 322 5}
[ 75-20-3 Chloroetnane sQ92 J P
- 75-09-2 Methylene Chlaor:d= £2@
67-84-1 Acetone . 509 u
E 75-15-98 - Carbcn Disulfice -t U S
75-69-4 Trichlcrofluoromethane ’ 2593 i L -
: 75-35-4 1,1-D1zhlorosthnene 258 7] 3
e 75-34-3 1,1-Dichlorcethane e U
E 540-59-2 {,2-Dicnlorosthene {(tztal) 22 J
67-66-3 Chloroform jiee =
. 107-26-2 1 ,2-0izhlorgoethanre =t ) ) o
E o 78~93-3 2-Buianone Sad U
;o 71-55-6 1,1 ,1-Trichlorcethane 259 D]
e 56-23-~5 Carton Tatrachizride 250 2
" E 108-05-4 Uinyl Acatate 520 J
— 75-27-4 Bromodichloromeznana T U i
e 73-87-5 ,2=Dicnloroprecceane 252 u '
L 19061~-01~8 cis=1,3-Dichlorzpropene s5e 7] )
. R 79-01-6 Trichloroethene 230 T
R 124-48~1 Dibromachlorcmetnane &2 Y -
L 79-20-S5 1,1,2-Triznlorsatrane e Yy
I' o 71-43-2 Benzene 259 U
10061-02-56 trans~-1 ,3-Dichizrcpropene S ]
C 119-75-8 2-Chlcrcethylviryl Etner ceg S
I 73-25-2 Erzmoisrm 233 Y
195-10-1 4-Merryl-I-Fantznsne sed o
; 591-75-6 2-He~ancne S¢d &
! 127-15-4 Tetraznlsroetners oo
H 79-34-3 V1,V , 0 2-Tetrazr._croesnane Is2 J
) 198-58~3 Tsluane : ZES o
198~-32-7 Chlzrzcanzana =2 Z
I 190-41-4 S{r,.za-z2ns R .
190~42-3 Styre-e Sy 2
133-92-7 Y,i2n2 t2ta NI
ﬁ e laa faocinzte page f3Ir lata2 sua,itiary U

BOE-C6-0186200



Paci1fic Norirwas: Eavirarmantai Lansratory

UOLATILE JRGANICS ANALYSIS DATA SHEET
IT/MS PIEEE MDD TRAF)

ten Sample 1T 2412-0S Customar Sampls No: 4455
Sample Matrix: WATER Sampie C=2scripticn: TIi-1
Concentraticn: LOW Data Collacted: S5/28/39
Zample Uoliume: {.13rL Time Coilazted: NA
Farcent Mcisture: NA Date Received: 5:33/5¢
Date Extractied: Na 37 o< iease Autp
Dat= Analyzed: £717/%¢ e
Tretrumant I0: 04 32

2.A.5. /

Number Czmzound ug’l Q
74-37-3 Ch:argmat=ane u
74-83-9 Erz=omethans v
75-91-4 dirv]l Cnloriae 3]
75-00-3 Thisrcethans U
75-09-2 Ma<nylene Chior:ids
67-64-~1 ’ Az=tone u
79-15-3 Zarzen Disulf:de 3]
75-69-4 Trizhlorofluorom=thane U .
75-35-4 1,!-Cicniorostnene U]
75-34-3 ', "~Uichlsreosthane Y

540-53-0 1,2-Dichizrcetnene (tatal. J

i 67--56-3 Znizrcforn

107-06-2 | ,Z-Dichloroethane y
78~-93-3 Z-Zytanone u
71-55-5 1,1,1-Trichlcroethane U
55-23-5 Ca-a3zn Tetrachlor:ide U
106-05-4 Uinyl fAcetate U
75-27-4 gromedizsnlcrometnane U
78-87-5 1,2-Oichisrcprepane U

19261-01-5 ci=-1,3-D:cnio-oprepene Y
79~01-6 Tricnlcrsethane U

124-48-1 J1s-omocniorzretrane v
73-00-5 1,7,2=-Triznlzrosthans i
71-43-2 Sarnc-ene v

10061-02-6 trans-1,7-Dichicroprecgene Y

119-75-8 c~Irlzrcethyivinyi Sther v
75-25-2 Zrz=aform u
i35-10-1i 4-~prnyl-2-Ferzancre e

£31-73-8 l-=z,angrea U
127-1g-4 Tes-achigroe'rere
73-34-3 1, ,2,2-Tatragh srcetnare )
108-25-3 To..ena s
192~-30-7 Tr.imzoenzana -
122-41-4 fi-,.c2rzars ;
1¢Q-a2-¢ It mana J
i33-02-7 LLene tzta,

e lpa czat-cie Tage ze ata Sualifiarsy D

BOE-C6-0186201



'. Fac:f:: Norcruest Envircnmenta: Labzratary
VOLATILE ORGANICS ANALYSIS 0ATA SHEET
I- 1SC/M3 FURGE AND TRAP)
'E Lab Sample ID: Z4i7-0% Custicmer Sample No: 3457
Sample Matrix: WATER Sampis Jeacrigtion: T21-I
l' Concentration: 1LOW Date Ccllacted: 5/08/99
Sample Uoluma: 9.12mL Time fpliested: NA
Percent Meisturae: NA Date Received: 5/06-39
Late E.tracted: NA ~ Lafa "elsase 2y s4:
[ Cate Analyz20: 3s17.3@ @&MM
| Instrumant ID: YCA 32 s
i l. C.A.S. “57
Numgar Czmazund ug/Ll 9
'. 74-97-3 Chlcromethane S92 v
74-33-3 Sromomathane 00 7]
75-01-4 VYinyl Chlaoride S22 U
l- 75-22-3 Chizroethane 300 U
75-29-2 Mathylane Chlioride 340@
67-64-1 Acetone 500 - u
[ 75-15-0 Carson Disulfide ' 159 v
! 75-69-4 Trizhloroflucromethane 250 7}
. 75-35-4 t,i-Dichlcroethans - 250 U
. ; 75-34-2 1,i-Diznlorcathane 232 u
- . E : 542-53-2 i ,2-Dichlsroethere (toral) =t v
e : 87-66-3 Criaroform 22¢2
: : : 197-026-2 1,2-Di1zhlarcethane . et U :
E o 78-93-3 I-Sutanons 200 U S
L= : 71-55-6 t,1,1-Trichloraethane 139 3] Lt
R 56-23-5 Carpon Tatrachlor:ds 250 U :
E 108-05-4 Uinyl Acatate 520 u -
P 75-27-4 Eromodichloromethane 1352 v v
o 73-87-5 t,2-Dicnloropropans Iz0 u :
’ 10861-81-§ ci1s-1,3-Dichloropropene 230 U
i ' 79-01-6 Trichlorosthens 252 T
: 124-48~1 Dibrsmechicromethane 25¢Q i N
79-@0-5 1,1,2-Trichlecroetnane 252 J
I 71-43-2 Senzene 259 Y]
10061-02-6 trans-) ,Z-0Cichloropropens 259 ]
) i1e-75-¢ c-Chloroathylvinyl Etner ELD] U
I 75-28-2 Eromororm 2= i
192-1a-1 d-teinyl-J-Fantanone 52 5
S91-78-C 2-Ha.anone =pD u
, 127-18-28 Taxrazhlorosthens 1322
A l 79-33-5 v, L, 2-Tetracnicrastrane 139 1
g 1gg-58-3 Toiuere -2 v
' 198-30-7 Chlzrstenzens 132
! 199-41-4 Etryloenzarn &8 K
139-42-5 St,mara P B 1
123-82-7 fy.mre (total Iz K i
{
E v Zue fizirote zagae for zata suaicitiers g0 :

BOE-C6-0186202



APPENDIX B
COMPILED ANALYTICAL DATA FOR DDT TRETABILITY

S AR L

B-1

ECcoes

83205/Final. Rpt/gbm/4

HI¥TH

|
|

BOE-C6-0186203



[ PAN STUDY T=0
SOIL A ACTIVE
[A EMS24180 EMS#4181
ANALYTE REPLICATE 1 REPLICATE 2
4-4"'-DCBH 0.00 0 on
4,4'-DDA 11.00 12.00
r 4-4'-DBAP 5.60 5.30
FW-152 0.00 0.00
4-4'-DDM n.00 0.00
'. 4-4'-DDD 1.80 1.50
KELTHANE 0.00 0.00
4-4'-DDT 34.00 27.00
l' 4-4'-DDE 13.00 10.00
MEAN SC.V STD DEV
4-4'-DCBH 0.00 0.00
4,4'-DDA 11.50 4.00 0.50 o X
l- 4-4'-DBP 5.45 3.00 0.15 I
FW-152 0.00 0.00 B K:
4-4'-DDM 0.00 n.00 : 3
" 4-4'-DDD 1.65 9.00 0.15 *
KELTHANE 0.00 0.00 I &
4-4'-0DT a0.50 11.00 3.50 o =
I‘ 4-4°'-DDE 11.50 - 13.00 1.50 : .
Lo PAN STUDY T=0
E SOIL A STERILE 2
EMS#4185 EMS24186
ANALYTE REPLICATE 1 REPLICATE 2. -
_ 4-4'-DCBH 0.00 0.00 0 E
g 4,4'-DDA 17.00 11.00 %
. 4-4'-DBP 5.60 $.30 3
B FW-152 ' 0.00 0.00 E
B _ 4-4'-DDM © 0.00 0.00 :
: 4-4'-Dp0D 1.40 1.60
: KELTHANE : 0.00 0.00 ,
E 4-4'-DDT 32.00 35. 00
4-4'-DDB 13.00 15.00 3
' MEAN %C. V. STOD DEV :
I 4-4'-DCBH 0.0n 0.00
4,4'-DDA 14.00 2:1.00 3.00 3
4-4'-DBP 5.45 3.00 0.15
- FW-152 0.00 0.00
I 4-4'-DDM 0.00 0.00
E 4-4'-0DD 1.50 - 7.00 0.10
KELTHANE 0.00 0.00
l 4-4'-00T 33.50 a.00 1.50
. 4-4'-DDE 14.00 7.00 1.00

BOE-C6-0186204



EMS24260
REPLICATE 2
0.00
15.00
17.00
0.00
0.00
1.40
0.00
35.00
14.00

8.00

8.00

28.00

16.00
12.00

EMS £3267
REPLICATE 3

PAN STUDY T=1
SOIL A ACTIVE
EMS#23259

ANALYTE REPLICATE 1
4-4'-DCBH 0.00
4,4'-DDA 14 00
4-4'-DBP 17.00
FW-152 0.00
1-4'-DDM 0.00
4-4'-DDD 2.80
KELTHANE n.00
4-4'-DDT 34.00
4-4'-DDE 14.00

MEAN
4-4'-DCBH 0.00
4,4'-DDA 15.32
4-4'-DBP 18.00
FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 2.03
KELTHANE 0.00
4-4'-DDT 39.00
4-4'-DDE 15.23
PAN STUDY T=1
SOIL A STERILE

EMS 24285

ANALYTE REPLICATE 1
4-4'-DCBH 0.00
4.4'-DDA 9.60
4-4'-DBP 3.60
FW-132 0.00
4-4'-DDM 0.00
4-4'-DDD 1.30
-KELTHANE 0.00
4-4'-DDT 5§2.00
4-4'-DDE 16.00

MEAN
4-4'-DCBH 0.00
4,4'-DDA 9.55
4-4'-DBP 3.05
PW-152 0.00
4-4'-DDM n.00
4-4'-DDD 1.25
KELTHANE 0.00
4-4'-DDT 42 50
4-4'-DDE 14 00

[ ]

”
o
<

NWO=OOMNMWO®O

.50
.50
.00
.00
. 20
.00
.00
.00

.00

.00

.00

2.00
.00

EMS#4261 ‘

REPLICATE 3
0.00
17.00
20.00
“0.00
0.00
1.90
0.00
48.00
18.00

STD DEV

.00
.25
.41
.00
.00
.58
.00
.38
.89

=-NOVDOO=KH-O

STD DEV

.00
.05
.55
0o
.00
as
on
50
.00

N OO DODOOO

BOE-C6-0186205



q' q ——— q

PAN STUDY Twd
SOIL A ACTIVE ,
EMS#4532 EMS#4533 EMS#4534
ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3
4-4'-DCBH 0.00 0.00 0.00
4,4'-DDA 8.30 7.70 8.10
4-4'-DBP 3.50 3.20 3.00
FH-152 0.00 0.00 0.00
,’ 4-4'-DDM 0.00 0.00 0.00
4-4'-DDD 1.80 1.80 1.70
KELTHANE 0.00 0.00 0.00
4-4'-DDT 36.00 42.00 36.00
[ 4-4'-DDE 14.00 16.00 14.00
_ MEAN ! %C.V. STD DEV
4-4'-DCBH 0.00 : 0.00
[ 4,4'-DDA 8.03 3.00 0.25 R
4-4'-DBP 3.23 6.00 0.21 .
FW~152 0.00 0.00 &
[ 4-4'-DDM 0.00 0.00
4-4'-DDD 1.77 3.00 0.05
KELTHANE 0.00 0.00
4-4'-DDT 38.00 7.00 2.83
[ 4-4'-DDE 14.67 6.00 0.94
: F PAN STUDY T=4
4 SOIL A STERILE
i EMS#4535 EMS#4536 . EMS#4537
£ ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3
E 4-4'-DCBH 0.00 . 0.00 0.00
’ 4,4'-DDA 9.40 7.40 8.40
- 4-4'-DBP 3.90 3.30 3.20
FW-162 . 0.00 0.00 0.00
2 4-4'-DDM 0.00 0.00 0.00
€-4'-DDD 2.20 1.80 1.50
E KELTHANE 0.00 0.00 0.00
4-4'-DDT 46.00 34.00 30.00
4-4'-DDE 19.00 14.00 11.00 -
_ MEAN %C.V.. STD DEV .
4-4'~DCBH 0.00 0.00
o 4,4'~-DDA 8.40 10.00 0.82
Z 4-4'-DBP 3.47 9.00 0.31
i ﬁ FW-152 0.00 0.00
: 4-4'-DDM 0.00 0.00
4-4'-DDD 1.83 16.00 0.29
KELTHANE 0.00 0.00
4-4'-DDT 36.67 19.00 6.80
4-4'-DDE 14.67 22.00 3.30
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PAN STUDY T=8
l’ . SOIL A ACTIVE
EMS#4562 EMS#4563
ANALYTE REPLICATE 1 REPLICATE 2
4-4'-DCBH 0.00 0.00
r 4,4'-DDA 10.00 7.70
4-4'-DBP 4.00 2.50
FW-152 0.00 0.00
r 4-4'~-DDM 0.00 0.00
4~-4'-DDD 1.00 0.80
KELTHANE 0.00 0.00
I‘ 4-4'-DDT 36.00 34.00
4-4'-DDE 15.00 13.00
MEAN XC.V. STD DEV =
4-4'-DCBH 0.00 0.00 E
[ 4,4'-DDA 8.85 13.00 1.15%
4-4'-DBP 3.25 23.00 0.75 i
FW-152 0.00 0.00 b
[ 4-4'-DDM 0.00 0.00 : i
4-4'-DDD 0.90 11.00 0.10 07
) KELTHANE 0.00 0.00
l‘ 4-4'-DDT 35.00 3.00 1.00
4-4'-DDE 14.00 7.00 1.00 5
[; PAN STUDY T=8
: SOIL A STERILE
EMS#4565 EMS#4566
E ANALYTE, REPLICATE 1 REPLICATE 2
- E 4-4'~-DCBH 0.00 0.00
5 4,4'-DDA 10.00 10.00
- 4-4'-DBP 3.50 2.80
E FW-152 0.00 0.00
4-4'-DDM 0.00 0.00
4-4'-DDD 1.50 0.90
E KELTHANE 0.00 0.00
4-4'-DDT 49.00 35.00
4-4'-DDR 19.00 13.00
MEAN %C.V. STD DEV
S 4-4'-DCBH . 0.00 0.00
e 4,4'-DDA 10.00 0.00 0.00 4
4-4'-DBP 3.15 11.00 0.35
3 E FW-152 0.00 0.00
. 4-4'-DDM 0.00 0.00
4~4'-DDD 1.20 25.00 0.30
E KELTHANE 0.00 0.00
5 4-4'-DDT 42.00 17.00 7.00
4-4'-DDE 16.00 19.00 3.00
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PANX STUDY T=0
" SOIL B ACTIVE h
EMS24190 EMS#24191
ANALYTE REPLICATE 1 REPLICATE 2
= 4-4'-DCBH 0,00 0.00
r 4.4'-DDA 0.00 0.00
4-4'-DRP 0.00 0.00 -
FW-152 0.00 0.00
r 4-4'-DDM 0.00 0.00
4-4'-DDD 27.00 3a1.00
KELTHANE 0.00 0.00
l' 4-4°'-DDT 1100.00 1100.00
, 4-4°'-DDE 70.00 82.00
MEAN XC.V. STD DEV
4-4'-DCBH 0.00 0.00
[ 4,.4'-DDA 0.00 .00
4-4"-DBP 0.00 0.00
FW-152 0.00 0.00 [
[ 4-4'-DDM 0.00 0.00 L
4-4'-DDD 29.00 7.00 2.00 P
KELTHANE 0.00 0.00 S
l'_ 4-4'-DDT 1100.00 0.00 0.00 b
4-4°'-DDE 76.00 8.00 6.00 i
: E PAN STUDY T=0
P SOIL B STERILE
z S EMS24195 EMS241986
E S ANALYTE REPLICATE 1 REPLICATE 2
4-4'-DCBH 0.00 0.00
4.4'-DDA 0.00 . 0.00
R 4-4°-DBP 0.00 0.00
E FW-132 0.00 0.00
S 4-4'-DDM 0.00 0.00
X 4-4°'-DDD 31.00 48.00
E - KELTHANE 0.00 0.00
4-4"-DDT 1100.00 1200.00 ' :
: 4-4°'-DDE 77.00 92.00 N
MEAN xC.V, STD DEV :
4-4'-DCBH 0.00 0.00
4,4'-DDA 0.00 ' .00
4-4'-DBP 0.00 0.00
E FW-152 0.00 0.00
4-4'-DDM 0.00 n.00
4-4'-0DD 39.50 22.00 R.S50
E KELTHANE 0.00 0.00
4-4'-DDT 1150.00 4.00 50.00
4-4'-DDE 84.50 9.00 7.50
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r PAN STUDY T=1
SOIL B ACTIVE
r EMS 24262 EMS #4263 EMS 24264
ANALYTE REPLICATE 1  REPLICATE 2 REPLICATE 3
4-4'-DCBH 0.00 0.00 0.00
r 4,4'-DDA 11.00 9.80 9.50
4-4'-DBP 14.00 14.00 12.00
FW-152 0.00 0.00 0.00
4-4'-DDM 0.00 1.40 1.00
" 4-4'-DDD 39.00 34.00 39.00
KELTHANE 0.00 0.00 0.00
4-4'-DDT 1000.00 \ RS50.00 1000.00
r 4-4'-DDE 77.00 L 79.00 81.00
MEAN xC.v STD DEV
4-4'-DCBH 0.00 0.00 .
4,4'-DDA 10.10 .00 0.65
l, 4-4'-DBP 13.32 7.00 0.94
PW-152 0.00 0.00
4-4'-DDM 0.80 0.59
f' 4-4'-DDD 37.32 6.00 2.36
KELTHANE 0.00 0.00
. 4-4'-DDT 950.00 . 7.00 70.71
" 4-4'-DDE 79.00 2.00 1.63
PAN STUDY T=1 1
': SOIL B STERILE
EMS #4268 EMS #4269
. o ANALYTE REPLICATE I  REPLICATE 2
E 4-4'-DCBH 0.00 0.00
- ? 4,4'-DDA 6.70 8.20
% 4-4'-DBP 7.60 7.40
FPW-152 0.00 0.00
E 4-4'-DDM ° 0.00 0.00
4-4'-DDD 63.00 48.00
‘ KELTHANE 0.00 0.00
E 4-4'-DDT 1500.00 1000.00
: 4-4'-DDE 97.00 968.00
. MEAN NC.V. STD DEV
4-4'-DCBH 0.00 0.00
4,4'-DDA 8.45 4.00 0.25
4-4'-DBP 7.50 1.00 0.10 )
PW-152 0.00 0.00
4-4'-DDM 0.00 0.00
4-4'-DDD 55.50 14.00 7.50
KELTHANE 0.00 0.00
4-4'-DDT 1250.00 20.00 250.00
4-4'-DDE 96.50 1 00 0.50
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PAN STUDY
SOIL B ACTIVE
ANALYTE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE
4-4'-DCBH
4,4'-DDA:
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE
PAN STUDY
SOIL B STERILE
ANALYTE
4-4'-DCBH
4,4'~DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4~4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE

T=4

EMS#4538

REPLICATE 1
0.00
4.60
2.60
0.00
0.00
45.00
0.00
1000.00
95.00

MEAN
0.00
5.10
4.33
0.00
0.80
43.33
0.00
986.67
93.67

T=4

EMS#4541
- REPLICATE 1

0.00
5.20
7.80
0.00
1.10
45.00
0.00
860.00
95.00
MEAN
0.00
5.43
7.77
0.00
1.10
45.67
0.00
1020.00
98.00

EMS#4539
REPLICATE 2
0.00
5.40
5.40
0.00
1.40
42.00
0.00
1000.00
92.00
%C.V.

7.00
29.00

74.00
3.00

2.00
1.00

EMS#4542
REPLICATE 2
0.00
5.50
7.70
0.00
1.10
45.00
0.00
1100.00
100.00
%C.V.

11.00
2,00

EMS#454C
REPLICATE 3

0.00

5.30

§.00

0.00

1.00

43.00

0.00
960.00
94.00

STD DEV

0.00

0.36

1.24

0.00

0.59

1.25

0.00

18.86

1.25

EMS#4543
REPLICATE 3

0.00

5.60

7.80

0.00

1.10

47.00

0.00
1100.00
99.00

STD DEV

0.00

0.17

0.05

0.00

0.00

0.94

0.00
113.14
2.16
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PAN STUDY T=8
SOIL B ACTIVE
EMS#4568 EMS#4569
ANALYTE REPLICATE 1 REPLICATE 2
= 4-4'-DCBH 0.00 0.00
l 4,4'-DDA 4.10 2.90
4-4'-DBP 5.50 5.20
FW-152 0.00 0.00
[ 4-4'-DDM 0.00 0.00
4-4'-DDD -~ 41.00 45.00
KELTHANE 0.00 0.00
l’ 4-4'-DDT 1500.00 1300.00
4-4'~DDE 90.00 91.00
MEAN %C.V. STD DEV
4-4'-DCBH 0.00 0.00 S
[ 4,4'-DDA 3.50 17.00 0.60 2
4-4'-DBP 5.35 3.00 0.15 i
_ FW-152 0.00 0.00 ;
4-4'-DDM 0.00 0.00 .
4-4'-DDD 43.00 5.00 2.00 5
KELTHANE 0.00 0.00 e
i 4-4'-DDT 1400.00 7.00 100.00 e
4-4'-DDE . 90.50 1.00 © 0.50 3
. |
'; PAN STUDY T=8
RN & SOIL B STERILE .
L EMS#4571 EMS#4572
) ANALYTE REPLICATE 1  REPLICATE 2
E . 4-4'~DCBH 0.00 0.00
- 4,4'-DDA 4.20 4.50
4-4'~DBP 5.50 6.20
E o FW-152 0.00 0.00
- 4~4'-DDM 0.00 0.00
' . 4-4'-DDD 47.00 48.00
E : KELTHANE 0.00 0.00
§ 4-4'-DDT 1600.00 1400.00
, 4-4'-DDE 99,00 100.00 )
: : MEAN %C.V. STD DEV )
ﬁ 4-4'-DCBH 0.00 0.00
4,4'-DDA 4.38 3.00 0.15
2 4-4'-DBP 5.85 6.00 0.35
o E FW-152 0.00 0.00
g 4-4'-DDM 0.00 0.00
: 4-4'-DDD 47.50 1.00 0.50
g KELTHANE 0.00 0.00
4-4'-DDT 1500.00 7.00 100.00
4-4'-DDE 99.50 1.00 0.50
%]
E

BOE-C6-0186211



SLURRY STUDY T=0 :
SOIL A ACTIVE ’ -
EMS#4231 EMS#4232
ANALYTE REPLICATE 1  REPLICATE 2
4-4'-DCBH 0.00 0.00
4,4'-DDA 10.00 12.00
4-4'-DBP 3.50 4.30
FW-152 0.00 0.00
[' 4-4'-DDM 0.00 0.00
4-4'-DDD 1.40 1.40
KELTHANE 0.00 0.00
4-4'-pDT 37.00 34.00
[ 4-4'-DDE 13.00 11.00 \
MEAN XC.V. | STD DEV
- 4-4'-DCBH 0.00 0.00
4,4'-DDA 11.00 9.00 1.00
4-4'~DBP 3.90 10.00 0.40
FW-152 0.00 0.00
[ 4-4'-DDM 0.00 0.00
4-4'-DDD 1.40 - 0.00 0.00
KELTHANE 0.00 0.00
r . 4-4'-DDT 35.50 4.00 1.50
4-4'-DDE 12.00 8.00 1.00
[ SLURRY STUDY T=0
SOIL A STERILE
EMS#4234 EMS#4235
r ANALYTE REPLICATE 1  REPLICATE 2
P 4-4'-DCBH 0.00 0.00
4,4'-DDA 8.60 9.80
, 4~4'~DBP 3.00 4.00
- FW-152 0.00 0.00
3 4-4'-DDM 0.00 0.00
a 4-4'-DDD 1.00 1.40
E KELTHANE 0.00 0.00
R - 4-4'-DDT 33.00 3%.00
Y 4-4'-DDE 10.00 12.00
e MEAN %C.V. STD DEV
E 4-4'-DCBH 0.00 0.00
& 4,4'-DDA 9.20 7.00 0.60
% 4-4'~DBP ] 3.50 14.00 0.5%0
E FW-~152 0.00 0.00
o 4-4'-DDM 0.00 0.00
; 4-4'-DDD 1.20 17.00 0.20
: ﬁ KELTHANE 0.00 0.00
- 4~-4'-DDT 34.00 3.00 1.00
4-4'-DDE 11.00 9.00 1.00

it m

BOE-C6-0186212
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SLURRY STUDY T=1
SOIL A ACTIVE

EMS#4285
ANALYTE REPLICATE 1
4-4'-DCBH 0.00
4,4'-DDA 7.50
4-4'-DBP 2.40
FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 1.00
KELTHANE 0.00
4-4'-DDT 40.00
4-4'-DDE 12.00
MEAN
4-4'-DCBH 0.00
4,4'-DDA 7.37
4-4'-DBP ‘ 2.27
FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD ' 1.07
KELTHANE 0.00
. 4-4'-DDT 40.67
4-4'-DDE 12.67

SLURRY STUDY T=1
SOIL A STERILE

EMS#4288

ANALYTE REPLICATE 1

4-4'-DCBH 0.00
4,4'-DDA 5.70
4-4'-DBP 2.20
FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 1.00
KELTHANE 0.00
4-4'-DDT 39.00
4-4'-DDE 12.00

MEAN

4-4'-DCBH 0.00
4,4'-DDA 6.60
4~-4'-DBP 2.50
FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 1.93
KELTHANE 0.00
4-4'-DDT 40.33
4-4'-DDE 12.67

EMS#4286
REPLICATE 2

0.00
7.00
2.60
0.00
0.00
0.90
0.00
38.00
12.00
%C.V.

4.00
15.00
16.00

6.00
7.00

EMS#4289
REPLICATE 2

0.00
7.30
2.60
0.00
0.00
2.30
0.00
36.00
10.00
%C.V.

10.00
9.00
34.00

10.00
20.00

EMS#4287
REPLICATE 3
0.00
7.60
1.80
0.00
0.00
1.30
0.00
44.00
14.00
STD DEV
0.00
0.26
0.34
0.00
0.00
0.17
0.00
2.49
0.94

EMS#4290
REPLICATE 3
0.00
6.80
2.70
0.00
0,00
2.50
0.00
46,00
16.00
STD DEV
0.00
0.67
0.22
0.00
0.00
0.66
0.00
4.19
2.49

1~ P
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SLURRY STUDY T=4
SOIL A ACTIVE

EMS#4544 EMS#4545 EMS#4546

ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3
. 4-4'-DCBH 0.00 0.00 0.00
' 4,4'-DDA 5.50 7.00 - 6.00
4-4'-DBP 0.00 0.00 0.00
FW-152 0.00 0.00 0.00
l“ 4-4'-DDM ' 0.00 0.00 0.00
4~4'-DDD 1.10 ’ 1.20 1.20
KELTHANE 0.00 0.00 0.00
T 4-4'-DDT 30.00 34.00 35.00
I 4-4'-DDE 9.70 10.00 11.00

_ MEAN %C.V. STD DEV
- 4~4'-DCBH 0.00 0.00
4,4'-DDA 6.17 10.00 0.62
4-4'-DBP , '0.00 0.00
FW-152 0.00 0.00
5 4-4'-DDM 0.00 0.00
4-4'-DDD 1.17 4.00 0.05
KELTHANE 0.00 0.00
- . 4-4'-DDT 33.00 7.00 2.16
4-4'~-DDE 10.23 5.00 0.56

[ SLURRY STUDY T=4
A SOIL A STERILE
EMS#4547 EMS#4548 EMS#4549

) ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3
E 4-4'~-DCBH 0.00 0.00 0.00
4,4'-DDA 7.20 8.00 : 7.50
4-4'-DBP 0.00 0.00 - 0.00
l§ FW-152 - 0.00 0.00 0.00
4-4'-DDM 0.00 0.00 0.00
4-4'-DDD 1.30 1.50 1.40
E KELTHANE : 0.00 : 0.00 0.00
' 4-4'-DDT 33.00 - 46,00 40.00
4-4'-DDE 10.00 12.00 9.60

MEAN %C.V. STD DEV

E 4-4'-DCBH 0.00 0.00
4,4'-DDA 7.57 4.00 0.33
4-4'-DBP 0.00 0.00
: E FW-152 0.00 0.00
E 4-4'-DDM 0.00 0.00
< 4-4'-DDD 1.40 6.00 0.08
E KELTHANE 0.00 0.00
2 4-4'-DDT 39.57 13.00 5.31
4-4'-DDE 10.53 10.00 1.05

BOE-C6-0186214
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SLURRY STUDY T=a
SOIL A ACTIVE

EMS$4577 EMS$4578
ANALYTE REPLICATE 1  REPLICATE
4-4'-DCBH 0.00 0
4,4'-DDA 7.80 6
4-4'-DBP 1.00 2
FW-152 0.00 0
4-4'-DDM 0.00 0
4-4'-DDD 2.00 1
KELTHANE 0.00 0
4-4'-DDT 40.00 Y
4-4'-DDE 14.00 11

MEAN xC.V

4-4'-DCBH 0.00
4,4'-DDA 7.35 6
4-4'-DBP 1.70 a1
FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 1.90 5.
KELTHANE 0.00
4-4'-DDT 39.00 3
4-4'-DDE 12.50 12
SLURRY STUDY T=8
SOIL A STERILE

EMS#4580 EMS#4581
ANALYTE REPLICATE 1  REPLICATE 2
4-4'-DCBH 0.00 ()
4,4'-DDA 7.80 7
4-4'-DBP 2.50 2
FW-152 0.00 ¢
4-4'-DDN 0.00 0
4-4'-DDD 1.80 1
KELTHANE 0.00 0
4-4'-DDT 29.00 32
4-4'-DDE 8.70 11

MEAN XC.V

4-4'-DCBH 0.00
4,4'-DDA 7.60 0
4-4'-DBP 2.45 2
PW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 1.80 0.
KELTHANE 0.00
4-4'-DDT 30.50 5
4-4'-DDE 9.85 12

2

.00
.90
-40
.00
.00
.80
.00
.00
.00

.00
.00

oo

.00
.00

.00
.60
.40
.00
.00
.80
.00
.00
.00

.00
.00

00

.00

0o

\

STD DEV \

== 0000QCO00

STD DEV

== 0O00D00000CD

.00
.45
.70
.00
.00
.10
.00
.00
.50

.00
.00
.05
.00
.00
.00
.00
.50
.15
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SLURRY STUDY
SOIL B ACTIVE

ANALYTE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE
4-4'-DC3H
4,4'-DDA
4-4'-DBRP
FW-152
4-4'-DDM
4-4'-~-DDD
KELTHANE
4-4'-DDT
4-4'-DDE

SLURRY STUDY

SOIL B STERILE

ANALYTE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE

T=0

EMS#4237

REPLICATE 1
0.00
9.70
8.30
0.00
1.50
53.00
0.00
1400.00
120.00

MEAN
0.00
9.85
8.55
0.00
1.55
48.50
0.00
1155.00
107.00

T=0

EMS#4240

REPLICATE 1

0.00
6.30
7.50
0.00
1.30
41.00
0.00
1200.00
92.00
MEAN

0.00
5.85
71.35
0.00
1.30
40.00
0.00
1075.00
89.50

EMS#4238
REPLICATE 2
0.00
10.00
8.80
0.00
1.60
44 .00
0.00
910.00
94.00
NC.V.

2.00
3.00

3.00
9.00

21.00
12.00

EMS#4241
REPLICATE 2
0.00
5.40
7.20
0.00
1.30
39.00
0.00
950.00
87.00
XC.V.

8.00
2.00

0.00
3.00

12.00
3.00

STD DEV
0.00
0.15
0.25
0.00
0.05
4.50
0.00
245.00
13.00

STD DEV
0.00
0.45
0.15
.00
.00
.00
.00
.00
.50

[N Ne N e Ne]
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SLURRY STUDY T=1

B SOIL B ACTIVE
EMS#4291 EMS#4292 EMS#4293
ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3
- 4-4'-DCBH 0.00 0.00 0.00
4,4'-DDA 3.70 0.90 0.70
4-4'-DBP 5.20 4.50 4.50
o FW-152 0.00 0.00 0.00
4-4'-DDM 0.00 0.00 0.00
4-4'-DDD 47.00 58.00 44.00
) KELTHANE 0.00 0.00 0.00
I 4-4'-DDT 1300.00 1300.00 1400.00
4-4'-DDE 86.00 76.00 80.00
MEAN xC.V. STD DEV
4-4'-DCBH 0.00 0.00
[- 4,4'-DDA 1.77 ~ 78.00 1.37
4-4'-DBP 4.73 7.00 0.33
- FW-152 0.00 0.00
4-4'-DDM 0.00 0.00
4-4'-DDD 49.67 12.00 6.02
KELTHANE 0.00 0.00
B 4-4'-DDT - 1333.33 4.00 47.14
. 4-4'-DDE : 80.67 5.00 4.11
r SLURRY STUDY T=1 !
: SOIL B STERILE
EMS#4294 EMS#4295 EMS#4296
S B ANALYTE REPLICATE 1 REPLICATE 2 REPLICATE 3
3 4-4'-DCBH . 0.00 0.00 0.00 '
4,4'-DDA 5.10 5.20 5.20° 7
p &4-4'-DBP 4.10 3.90 4.20 : L
E FW-152 0.00 0.00 0.00
4-4'-DDM : 0.00 0.00 0.00
_ 4-4'-DDD 59.00 59.00 59.00
g KELTHANE 0.00 0.00 0.00
4-4'-DDT 1300.00 1300.00 1300.00
4-4'-DDE 93.00 81.00 96.00
E MEAN %C.V. . STD DEV
i 4-4'-DCBH 0.00 0.00
i 4,4'-DDA ' $.17 1.00 0.05
: 4~4'-DBP 4.07 3.00 0.12
: E FW-152 0.00 0.00
: 4-4'-DDM 0.00 0.00
: 4-4'-DDD 59.00 0.00 0.00
[: KELTHANE 0.00 0.00
: 4-4'-DDT 1300.00 0.00 0.00
4-4'-DDE . 90.00 7.00 6.48
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SLURRY STUDY T=4

SOIL B ACTIVE

ANALYTE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE
4-4'-DC3H
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE

SLURRY STUDY
SOIL B STERILE

ANALYTE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152 :
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE
4-4'-DCBH
4,4'-DDA
4-4'-DBP
FW-152
4-4'-DDM
4-4'-DDD
KELTHANE
4-4'-DDT
4-4'-DDE

EMS#4550

REPLICATE 1
0.00
1.00
0.00
0.00
0.00
43.00
0.00
1100.00
64.00

MEAN
0.00
0.90
0.00
0.00
0.00
44.67
0.00
1120.00
69.00

T=4

EMS#4553

REPLICATE 1
0.00
5.10
4.80
0.00
0.00
32.00
0.00
1200.00
75.00

MEAN
0.00
5.10
4.50
0.00
0.00
44.33
0.00
1200.00
76.33

EMS#4551
REPLICATE 2
0.00
0.80
0.00
0.00
0.00
42.00
0.00
960.00
66.00
%¥C.V.

12.00
8.00

EMS#4554
REPLICATE 2
0.00
5.00
4.40
0.00
0.00
51.00
0.00
1300.00
80.00
%C.V.

EMS#4552
REPLICATE 3

0.00

0.90

0.00

0.00

0.00

49.00

0.00
1300.00
77.00

STD DEV

0.00

0.08

0.00

0.00

0.00

3.09

0.00
139.52
5.72

EMS#4555
REPLICATE 3

0.00

5.20

4.30

0.00

0.00

50.00

0.00
1100.00
74.00

STD DEV

0.00

0.08

0.22

0.00

0.00

8.73

0.00

81.65

2.62
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SLURRY STUDY T=8
SOIL B ACTIVE

EMS#4583
ANALYTE REPLICATE 1
4-4'-DCBH 0.00
4,4'-DDA 0.50
4-4'-DBP » 0.00
FH-1562 0.00
4-4'-DDM 0.00
' 4-4'-DDD $0.00
KELTHANE 0.00
4-4'-DDT 1200.00
4-4'-DDE 62.00
MEAN
4-4'-DCBH 0.00
4,4'-DDA : 0.55
4-4'-DBP 0.00
FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 50.00
KELTHANE 0.00
4-4'-DDT 1200.00
4-4'-DDE 65.00

SLURRY STUDY T=8
SOIL B STERILE

EMS#4586

ANALYTE REPLICATE 1

4-4'-DCBH 0.00
4,4'-DDA 4.90
4-4'-DBP 3.90
FW-152 - 0.00
4-4'-DDM 0.00
4-4'-DDD 53.00
KELTHANE 0.00
4-4'-DDT 1300.00
4-4'-DDE 71.00

MEAN

4-4'-DCBH 0.00
4,4'-DDA 4.80
4-4'-DBP 3.80
"FW-152 0.00
4-4'-DDM 0.00
4-4'-DDD 53.50
KELTHANE 0.00
4-4'-DDT 1300.00
4-4'-DDE 69.50

EMS#4584
REPLICATE 2

0.00

0.60

0.00

0.00

0.00
50.00
0.00
1200.00
68.00

%C.V.

9.00

0.00

0.00
5.00

EMS#4587
REPLICATE 2

0.00

4.70

3.70

0.00

0.00
54.00
0.00
1300.00
€8,00

%C.V,

0.00
2.00

STD DEV

0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
3.00

STD DEV

0.00
0.10
0.10
0.00
0.00
0.50
0.00
0.00
1.50
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NUTRIENTS BASELINE
SOIL A
B aR-4 BR-6 BR-17
NITRATE 5 16 < 594 0.71
PHOSPHATE <.548 18 40 0.96
~ SULPHATE 598.00 9140 00 2640.00
AMMONIA ©21.5 27 20 <22.2
TOC 5040.00 2060 .00 3660.00
-
NUTRIENTS BASELINE
B SOIL B
REPLICATE 1 REPLICATE 2 . REPLICATE 3
NITRATE 2 5A : 2 73 2 49
[ PHOSPHATE 2.35 2 42 2.37
SULPHATE 4720.00 4730 .00 4760.00
AMMONIA 37.00 . <22.3 <22.a
r T0¢ 5310.00 6700 00 6480.00
: MEAN = XC.V. STD DEV :
NITRATE 2.60° 4.00 0 10 i
- PHOSPHATE 2.38 1.00 0.03 :
[; SULPHATE 4736.67 0 on 17.00 H
i AMMONIA 12 a3 141.00 17. 44 i

TOC 1683 13 10 00 810.05

ko B -

TR T3 ¥R

TR Ora ¥l

T
py =,
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APPENDIX C
HPLC METHOD

C-1

83205/Final.Rpt/gbm/4
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STANDARD OPERATING PROCEDURE  SSC-3

Revision 1 Date Prepared: 10/06/89

Prepared By: pe Fr ca pate: /0 /¢ /2]
Jahn M. 'Ennis

William

TITLE: Pesticides by HPIC

PURFOSE: This proocedure outlines the activities involved in the
analysis for:
1-) DDD (2,2-Bis(4-chlorophenyl)-1, 1-dichloroethane
2-) DCE (2,2-Bis(4—chlorophenyl)-1,1-dichlorvethylene
3-) DOT (2,2-Bis(4-chlorophenyl)-2,2,2-trichloroethane
4-) DCBH (Dichlorubenzhydrol)
5-) 4,4-FW-152
6-) 4,4'-DDA
7-) 4,4'-DBP
8-) Kelthane (Difocol)
T 9-) 4,4'-IiM
by high performance liquid chramstography (HPLC).

1.0 MATERIAIS

40 mL VOA vials (I-Chem or ESS)

HPIC Grade Acetonitrile

HPIC Grade Methanol

Filtered D.I. Water

85% Phosphoric acid

Pasteur pipets

Pipet bulb

0.452 13 mm disk syringe filters
Hawlett-Packard autosampler vials
Aldrich 4,4'-dichlorobenzhydrol (11-313-1) 98%
Aldrich DOT (1,1-Bis(4-chlarophenyl)-2,2,2~
trichloroethans) (10,002-1)

Aldrich DDD (2,2-Bis(4-chlorophenyl)-1,1-~
dichloroethane) 99+% (B3-959-3)
Riedel-deHaen 4,4'-DIM Pestenal Grade
Rolm and Haas 4,4'-FW-152 98.5%

. Aldrich DOE (2,2-Bis(4-chlorophenyl)-1,1-
dichloroethylene) 99% (12,389-7)

6 Riedel-deHaen 4,4'-DBP

7 Riedel-deHaen 4,4'-DDA

8 Chem Service Kelthane (Difocol) 97%

¢ ¢ o o @

bt B phoovanabie

ol I e o e

e
e
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2.0 BQUTPMENT
2.1 Hewlett-Packard Model 1090 HPFIC equipped with a diode
array detector.
2.2 Heat Systems Model W-385 Sanicator Equipped with a
microtip.
2.3 IEC Model HNS-11 Centrifuge.
2.4 American Scientific or comparable balance ( 3 point
capability).
2.5 Organamation nitrogen evaporator.
2.6 Concentrator tubes.
2.7 Crimping tool for autosampler vials.
3.0 CALIERATION
3.1 cCalibration of the instrument is performed by a within
run standard curve performed every time that a sample
graup is analyzed. The standard curve will consist of
five standards-and a blank. The standard curve will be
created in the report generator system of the HPIC
software and will utilize a linear curve type driven
inclusive of origin.
3.2 The five standards run will be approximately:
1-) Approx 50 ppm all campounds
2-) Approx 25 prm all campounds
3-) Approx 12 ppm all campounds
4-) Apprax 6 ppm all campounds
5~) Apprax 3 ppm all campounds
3.3 Acceptable linearity of curve will be 0.98 or greater.
4.0 QUALITY ASSURANCE/QUALITY CONTROL
4.1 level I: )
All samples analyzed for pesticides will have
includad in the sample run at minimm 1 neqative
ocontrol soil-and one positive control soil. The
negative and positive controls will be soil taken from
known negative samples available fram prior sample
groups. Inclusive in level I QA/QC will be the daily
standard axrve and the daily reagent blank.
4.2 Level II: ,
Samples run as level IT QA/QC will include all
requirements listed in level I and will include a
matrix spike/matrix spike duplicate (MS/MSD) within the
sample group un.
5.0 INSTRUMENTAL CONDITIONS
5.1 Mobile Phase

Channel A: HPIC Grade methanol
Chamnel B: Off

P
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Channel C: 0.1% Phosphoric Acid

5.2 Flow Rate
2.0 miymin

5.3 Flow program
Initial conditions = 35% MeCH/65% 0.1% Phosphoric Acid
ramp to 100% MeCH at 16 mimutes
4 minute hold at 100% MeCH
Return to initial condition until end of run.

5.4 Colum

Supelco IC-8, 3 cm oolumn length, 4.6 mm I.D, 3 u
pore size.

5.5 Detectors
Sample wavelength 235, 254, and 270 M
Sample bandwidth 4 nM
Reference wavelength 550 nM
Reference bandwidth 100 nM
Peak controlled spectrum storage
Sampling interval 640 ms
Spectrum range 210 through 400 nM
Peakwidth for spectrum storage 0.100 min
Threshold for peak storage 5.0 mAlU

5.6 Injector parameters
25 uL injection
slowdown = 2

6.0 EXTRACTION PROCEDURES

6.1 Five grams of soil or sample are placed into a pre-
tared 40 mL VOA vial and the exact weight recorded onto
the sample group worksheet form. 15 mL of
Acetonitrile/15% 0.1% Phosphoric acid is added to the
VOA vial ard the vial is then capped and shaken
vigorously.

6.2 The vial is then sonicated for 1 mimute with a Heat
model W-385 sonicator equipped with a microtip.
The sonication cycle is at contimuous power at the
microtip setting of 5.

6.3 The vial is the centrifuged using a IEC Model HNS-II
centrifuge at full speed for 10 mimites.

6.4 10 mL of the extract fram 6.3 will be taken using a
clean 10 mL serological pipet and will be placed into a
10 mL concentrator tube. The extract will be
oconcentrated under desiccated air or nitrigen to a
final volume of 3 mL

6.5 The concentrated Acetonitrile/phosphic supermatent is

BOE-C6-0186224




taken with a Pasteur pipet and filtered using a 13mm
0.45 u syringe filter. The filtrate is placed directly

into an autosample vial. The autosampler vial is capped
and placed into the autosanpler.

7.0 QUANTITATION

- =/ -

1

7.1 Quantitation is performed using the software of the
H.P. 1090 HPIC. Analytical value will be recorded on
the sample group worksheet and sample concentration
will then be determined. :

o

5”; 'm’
f
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83206/Final. Rpt/gbm/4

APPENDIX D
ANALYTICAL QA/QC DATA

D-1

[ L

3
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ees Calirbration Table ess

PESTICIDES AND METABOLITES BY HPLC

Calibration file: DATA:Q0561.Q Last Update: 17 May 90 10:20 am
Reference Peak Window: 5.00 % of Retention Time
Non-Reference Peak Window: 5.88 % of Retention Time
Sample Amount: 0.00@ Uncalibrated Peak RF: 0.000 Multiplier: 1.000

Ret Time Pk8 Signal Descr Amt ppm Lvl (Areal Pk-Typs Partial Name

—_— == /™ —/ -/

16.976 1 A 235,4 550,100  1.2000 4 19.188 1 DCBH
5.0000 3 116.47
10.200 2 231,24
29.000 1 464.98
17.260 2 A 235,84 550,100  1.0000 4 18.890 ! 0DA
- 5.2000 3 98.939
[ 10.000 2 202.86
‘ 20.000 1 386.32
- 17.474 3 A 235,4 550,100  1.0000 4 8.1997 | 0BP
5.0200 3 47.826
10.000 2 100.87
- 20.000 1 195.13
17.878 4 A 235,4 550,100  1.0000 4 7.9440 1 FW-152
5.0000. 3 38.465
10.000 2 79.574
- 20.000 1 164.85
19.751 5 A 235,4 550,100  1.0000 4 15.44) 1 DOM
S.0000 3 74.658
. 10.000 2 156.73
E 20.000 1 279.78
K 13.928 6 A 235,4 550,100  1.0000 4 30.613 | 0DD o
: ' 5.0000 3 157.7 , 1
: [: 10.000 2 312.31
[ & 20.000 + 1 600.30
: 20.5186 7 A 235,4 550,100  1.0000 4 18.923 I KELTHANE
- : , 5.0000 3 98.107
: [3 19.000 2 194,26
H ' 20.000 1 386.75
3 21.191 8 A 235,4 550,100  1.0000 4 41,650 1 0DT
[E‘ o 5.0000 3 153.04
: 3 10.000 '2 297.38
' : 20.000 ! 585.74
B 21.480 9 A 235,4 550,100  1.0000 4 31.277 ! DDE
Tk E; : 5.0200 3 157.59 ) ‘
4 19.000 2 317,10 1
-3 20.000 ! 625.98 -

ARSI ACTTI

[

T3
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SQa7]
130
[} 10Qa17
n
[4
[}
[
" 2@
[}
12
© 100
Respanse=2 3.3(Amt)>—-1.99
r~2 = 1.Q2Q2Q
a v r v v
Q 3 12 13 2@
AmY
DDA
431
Et-1-k
]
»
[ 4
s 220
a
]
| ]
[ 4
1001
Responsa=1 3.4(Amt)+1.688
r-2 = @,999
[~ v v v v
-] 3 1Q 13 29
Ame
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OBP

20017
18Q@1

1507

14Q17

12037

1837
391

Respanszse

607
[‘ 3437

2121 Rasponsa=9 _84<(Amt)>-0.4Q28

r~2 = 1.2

- [~] v +~— v v I

a 3 19 13 2Q - i
Amt ) =

[~ FrH-1352
1821

1697
14@7)

1201

1981

Q1

4 Q1

2a3 Responsa=8 .24C(Amt)—-1.18

r~2 = §.Q0@

2 s 1@ 19 2a ;
Ame : <.
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@ 10a7
-
Raspansaea=1 4. 1(Amt)+3.83
4 r-2 = @,9338
Q v v . -
-] 3 1Q 13 22
[~ Amt
[s]a] ]
-1 %
L1 1- b :
F“? ) -
! . 4QaQ
"
- = - #
= a 32a@7 .
i " {
H a .
x 20a1
:
[
Racponce=3 Q@.1(Amt)>+3.721 -
r~2 = @.9993
Ly ; [~} —— —r— v v
o : i [~ ] 3 1Q 13 2@
SR J Amt

i3
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Responas

LX-1"§

10@1

2QaA1

1231

KELTHRANE

Retponsae={ 3.3(Amt)>+@.328
r~2 = . QQ243

18 13 2@
Amt

Respanza

6Qa7

3247

L1-1-h

3007

2207

noT

Razpanca=2 3.@(Amt)>+72.Q@2
r~2 = 1. Q20

10 19 20
Ame
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, QC CHECKLIST
ECOVA SITE SUPPORT CHEMISTRY LABORATORY
SAMPLE GROUP NUMBER: 200 -10% T=0 f(fan
PROJECT NUMBER: RDR005
QUALITY CONTROL
LEVEL 1
Yalue ~Yaluo Techpician
1)  Standard Curve Results >0.9% Z0.9°% ;S
) épik.e.kmc ) See Attached
) &mmm <100 4100
4  Duplicate Results I %RPD
LEVEL I
Analvtical Rosalta Techpician
©  Moatrix Spike Results (%RPD)
L)) Perceatage Rocovery

6)

¥

t, !
Vo

See Narrative

OC Check Acceptable

rema\ Y
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1 ECoVaA
r =3 SITE SUPPORT CHEMISTRY
' % SPIKE RESULTS WORKSHEET
SAMPLE GROUP # _R00-102%  T=0 fan
r DATE: HW-23-40 .
: TECHNICIAN: Ennis
, PROJECT NUMBER: _¥>200S
;
! Sample MS MSD % 4
Compound Amount Quant Quant Recovery RPD
Raw Raw Expected
4.5%54 |4 300t | 5.00
r 1 OC BH Corr Corr 4 (0~ \C\ 070
Y4.STSY [UH.d00} BQ. 30
" Raw Raw Expected
3.902¢ |4.:3%92% | 4.0
R 2 DDA - Corr Corr 7% H (oo%
o [ 3.9026  |u.3828 [90.50
- S Raw Ra Expected
o .16k q9S] a.06 |
o I 3DDmM ,— cor — - 9'\\(070 |
[ < bk | F+.984S | FA4x :
P : Raw Raw Expected ’
o : 0064 |1L.2%0k | (L.LF
, [ ‘ DDT T Corr . Corr % ‘5 |‘70
& L.006a |4.3306 [943 00
; ’!- Raw Raw Expected
f‘ i S - Corr Corr ¥ ;
- Je O
~ g Kn)lor Uikde © Expected
— < /
- E ¢ / Corr Corr %
- °
IIIIT-A-04
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SITE SUPPCRT CHEMISTRY
SPIKE RESULTS wCIRKSHEET

SAMPLE GROUP ® 152 173 r= fa., 5 ety ( okl %/JQ;_)
DATE! A (A
TECHNICIAN: L fralsen
PROJECT NUMBERI 234C08"
Sample “S MSD % %
Conpound Argunt Tucnt Z.ant Recovery RPD
Ravw Raw Expected
N 5457, 15.57%0 | 976
! DL 6 H Corr Corr % ) /a L/LI
o 5 449¢ |S5.57% | {/é-
e | . Rov Ravw Expected
/ G520 | 53219 | 457
‘ aDDR ' - Corr Corr % I, 33
N G 2520 | 532117 -:H@..
T ] Rovw Raw Expected
o apn - /0.0 9 7¢ 262
ER poe - — — — — 2.50
, ’ 9,721c Q130 L)
. Rew ‘ Raw Expa=ted
. ’ 3.99 7% 2 2% S
2 5y L .
4 Dnr — Corr Corr %4 /. 57
7397019 23557 1] 4
Rovw l Row Expected
h—\'
5 — ]
| T T T — g
: oA =
D e d L
Y] o —\ Rayy & Rs§ ~ Expected
) A A
. + Lomm— I:o—n— Y A— 1 .
4 L - ]
Q
P e
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SITE SUPPCRT CHEMISTRY -
SPIKE RESULTS WORKSHEET

200493 1= fuw S Fucty (f"ch\oc ) Blark S/‘@ l

SAMPLE GROUP # =
DATE: L7 7/. i o | |
TECHNICIAN M Ko Poulsea
PROJECT NUMBER! L3107 S~ l

WUL-

Sample us MSD % % ISR
Quant Recovery RPD ‘ ‘

Compound Arount Qus~e
Expected l

Row. Ravw
5.391, “\ / H4.76 -

! DCSH — Corr Co;'r %
§-350k \ e

Row Raw | / Expected
Y.2500 \/_ "'/.S‘:I | ‘ |
\
\
\

a'DD'q Corr Cor 4 . )

9 2500

Raw Ra Expected

.42 7 1862

3 D00 - b= - - | -
| ' 7718 7 HG

Raw Rfu Expe=ted

6.2339 ’ \ 5.39

4 D Corr orr - B
" "' 6233 7 \ ?34 , %
Rovw Raw £xp¢cto- ' 3

S d\P Corr -ty-

: ow, ) DA Txpecied
ot S S e I
¢ — 1 Tt

Corr Corr ___———
[ .2

© 199 OCOVA Corperatam

T e I o .
B [ r g e S e e e e
- o T ST A R
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i ECova
== SITE SUPPORT CHEMISTRY |
F % SPIKE RESULTS \WORKSHEET
| sweeie crove w Baocize 7€ fon Stncly (Mt ’(/'k”> |
DATE! /1l \
I | recnncan MK Fnleen |
PROJECT NUMBERI _B22C 3 ‘
E Sample MS MSD 4 A
Compound Amount q.cnt Quant Recovery RPD
Row Rav Expected ' :
o 5.20671 | 5.1€37 | 4.7¢ - ! P
! ch H - Corr Corr % "O- 8 9" ' .
S.206m |5.1637 | 10T “
. Rov Rov Expected '
' Y7139 ¥.7293 1 4.97 | l
g DDﬂ : - Corr Corr % ) 0.33 )
n ' Y.233 | y.1243 [/03+ \ l
ol _ Revw Raw - Expected !
T D 9.05¢ | 9.2621 | B.& :
»i 7 3 D D D - - Corr Corr ‘. 'a' 9.2-
S 9053 |9.421 | e I
S I Rew Ray Expe~ted
“ 1. poT 2425 | 92797 6.29- | !
\" o T ~ Corr Corr % 5 5" 7
i 6.449¢ | ¢ o8 | 00 |
R g Raw Rav txpected ,
s e . . |
E T Corr Corm - - > _
= } o X J—] |
‘ ) 'E ’O k“,. \'\'4#&7# .| Expected l
E < - /}() t >, P .
| C—
« " orr Corr 4 ’
j ™ |

12
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SITE SUPPZRT CHEMISTRY
SPIKE RESULTS WORKSHEET

T

saMPLE GRauP W AC0-ISC  T°F £, (Methed B ([ank f/“@/ ]
DATE! &0 |
TECHNICIAN e Giten

PROJECT NuMBER) £320TS ‘ i

B O EE TN NSy S oEw I OEr e

Sample S © MSD % 4
Compound Arount PR Quant Recovery RPD ‘
Raw aw Expected
~ Y. 952: A/ \ // l
! D_C—ﬁl‘f - Corr cqrr 4 ) , / | l
= T [Fer | L] ')
» . Raw Re Expected T\ '
* [ T I I
;o : Row Raw Expected 11 ) : )
: B LRI 0617 | /\ | 8e+ | : |
2 3 DDD , ' — Corr Cory % ) / k t
IR B [ \ /05~ i
s Sews || || 627 || 5
' ‘ DD | — Corr 70"" \ 4. . ] |

2 ]

Row Rov Expected

egd—1" | |1

¥

N Expvc"d

O Em e
© 193 XOVA Corporetian
_“.,r—

-

Pt

:T

4

s
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'* ECova :
' = SITE SUPPORT CHEMISTRY N |
—'"a SPIKE RESULTS WORKSHEET
[ SAMPLE GROUP # 2oo-1lT-& T-0 5 /u/'/'/ '
DATE! 9 -J-10 , o |
I TECHNICIAN ke falsn
_ PROJECT NUMBER: 23205~ |
' i Sampte “s MSD % % ‘
Compound Amount Quanz Quant Recovery RPD
E Raw Raw Expected | :
|1 ocad 2.7 |\ [less7 | |
: — Corr C?r ¥4 '
- l 2.7 \ / A2 ,

Row Raw Expected g_ :
B gorrz | Y L. 400
2 p0A K : : !

Corr Corr /.. ) .
E ' g.o0172 : r25 ‘
o Raw Raw Expected
— (3.1159 / \ ’2.067 , ) |
3 DDD — ' Corr Conr 4 ) " ! E
- ' ' ' 17.)184 7 \ o
: BE Raw n7. Cxpa-ted 3
N L6505 l . l : 3
14 DD g ? oo : '
. Corr re k /% .
~ g- 6905 95 : 3
Raw Raw Expected
i 3 1 Teorr Corr *‘;/ i
) g t d‘/ { \ N s U ‘

S ’\/JJ,W *d6 ~ | Expected

g /NQ t " [ .

7 E 6 4 gorr Corr %4

I 4 "t ! ) T |
0
[ i saa e o] '

1
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i ecava !
=3 SITE SUPPORT CHEMISTRY - ! ‘
i “"a SPIKE RESULTS WORKSHEET
B | savpre crove w 7L Slarry, _ | l
DATE 6-8 ~7u ‘
F | rechnician , 2 |
PROJECT NUMBER: gileos ' '\.
l' )
' » . '
. Sample “s MSD g 4
Conmpound Argunt Quenrt Quant Recovery RPD
o I Row R:{v Expected
; ' 7.062 gy | 4487 ‘
. 1 DCB” Corr qur % ) 6- 50 |
B 20609 |4 6184 | /03
B Rov Rav Expected _
EDDH _ 2.3073 7.7 4. Y00 | |
, ] —  [Corr Corr |4 /_ 80 “
: ' 7.3073 |4 4773 |13~ ‘ ' |
N R Row Rav Expected I
| b~y , _ 12.87%|1L.5263 | /2.067 _
‘* | 3909 . Corr Corr 4 2.37 Kk i !
o paleTe s (28775 /2.5 763 /05
- N o - /3.9333 13- 2670 |&.800
: :4 ‘DD' Corr Corr v JoO -Q. 18] |
L £.874 | 9658 | reris 1
o Revw " |Rav Expecied ‘
E ‘ S T .TCOH" ‘\—%\%\> l
\ A glz ( ﬁ,»i"”"‘:/" !
. ]W : -h/d’i " [Expected i
| E § ,/P( " | !
E 6 . Tors Corr — | '
E ‘ T I - . .
¢ - ' |
i !
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' EcCava ,
_ a SITE SUPPCRT CHEMISTRY '
' 'ﬁa SPIKE RESULTS WORKSHEET
| SAMPLE GROUP W __Z=L_ S Metod BlanK Sprke |
] DATE: E-B-Fo . _ ‘
' TECHNICIAN: Mu& Py Sotn
PROJECT NUMBER K3loni . '
|
[ Sample mMS MSD 9% P4
Conmpound Amount Quent Quant Recovery RPD
. Row aw Ex'pcctcd
E , DC8H ' 1.3535 \ / 6.667 " | | l
) Corr . Cq r 4 |
B 71.3535 \ / 1[0 -
S Row Ra Expected -
- § 2 DbA 88837 ‘\ / (. o | .
. _ " [Corr Cor ] o ) ‘ ‘
E E ‘(€.0837 ,\ / 116 | i
St Rov Row \/ Expected ‘
1 | 12.9771 | z.067 |
300 rm) el | L
, . Rovw - Ravw Cxpea~ted ' 1
— | | £.6185 / \ 2.500.- |
$DOT Corr Cofr % - ‘ |
| 86385 / \ g i
Row Rav "~ | Expected : _
Lo S + —-c . T e l ‘
SRR orr or T g )
E Rov, ) Rfi T aplocnd l
::. < t ., o ‘
- 5 ¢ 1. Corr Corr 4 I
i I |
P e |
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SITE SUPPIRT CHEMISTRY
SPIKE RESULTS WORKSHEET

SAMPLE GROUP # 7= Y _ Sludr, Z00-114 / Pete 5'.,; ,Q,) i
DATE:! £l1-70

TECHNICIAN: M1l bnglsin
PROJECT NUMBER:

——

ap— — i

Y Ny @By Sy Wy

Samdle “S MSD Z- Z
) Compound amcunt IS Quant Recovery RPD -
) Rew Raw Expected '
-381 | 6-667 |
i ! DC g/./ Corr8 8 C} r [ 4 !
i 8858 \ / A8 -
: Row Raw Expected ,
Al32 \/ 4. Hoo -
S I e DOA Céorr\- Corr % ' |
. B 6.113>- A 76 | |
= Raw Raw Expected '
: )3.91 /\ /?,057
3 DOD . Corr ‘19 Co L . . !
|13 4y 7 \ 15
- Row qgo RT \ Exn-g;od l
_ 136 £.800
4 DO’ Corr Cprr “ - i | ;
8- %6 j Y lo/ b
E Row Raw Expected : )
\\\ .
S + Tcorr L . .
E : \ ) L
E g /Npprw f'oi | Expected
E 6/ - Lorr Cerr %
o T S
o
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i ECOVA
=3 SITE SUPPORT CHEMISTRY
i "‘"a SPIKE RESULTS WORKSHEET
[ SAMPLE GROUP i _ =¥ J/ Q0114 (/m/A.M-' é’/mkg
DATE: L 2 P e
] TECHNICIAN: LUl favlsen
. PROJECT NUMBER:
I \
l Sample “s SD % “ Cow
Corpound Arount Zuent Suant Recovery RPD s
[ Rav ') Expected i '
/.43 / 5667 - ‘
1 Dcan 13 | 46 ‘
7 _ Core Cor 4 l
! (-93Y0 \[ 29 - ‘
. qu Raw 1Expected
E |, oo 44765 X 6.40b ‘ | :
Corr Corr % 1
B P /\ 10 [ f
Row Ravw \ Expected ’
T m 13.1772¢ 12.667 E
B |3 -o0D ,
= Corr Cor’r % i 3
i Row Rap Expm-ted | ,
9.335y \ 8 800 |
‘ Corr Cofr %
75859 1 | \ 0] ;
Row Raw V] Expected :
- t; B K;:orr - ; 3
! i -
v \ 23 - / {
) } HRaw, o , |Expected '
E < 6 e | |
; E - / _ corr Sona Z .
B! | | .
¢ : , %
E | S
|

@
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SAMPLE GRQUP #

SITE SUPPGRY

CHEMISTRY

SPIKE RESULTS WCORKSHEET

_LX 5Iu/‘/‘7

£-8-7% .

/}//'A'. }‘/;f Sk"k(f

© 1938 [XOVA Cerperation

DATE:
TECHNICIAN: b /4":4 (g
PROJECT NUMBERI Z32225
Sample ~S MSD X %
Compound Amount P Quant Recovery RPD
Row Raw Expected
' 49922 | £.299 4457'
! DCBH Corr Cc_n-r' ) 51 3)_
q 1928 152919 7 7
Rov Row Expcct!d
§.20L (69237 é‘wa
e DD H Corr Corr é. ég—
6.7 |6 9237 /07 -
Row Rav Expc:tcd
i 6oST7 |0.5208 /z 067
3 Do D Corr Corr : -7‘ OO
116057 |70 8308 ?3
., Rovw Rav _ Expe=ted
)2.3522 | /o 9621 | 250
4 DOT Corr Corr 4 . / 2. O
g2 L 8y | 86
Row Rav Expected
s T —— _ .
[ Tcorr < T~ - 3
, L /Xﬁw@>
R S R
P
6 Corr l:orr‘ %
P e a)

BOE-C6-0186244




ECoVva
g SITE SUPPORT CHEMISTRY '
—— SPIKE RESULTS WORKSHEET
=3
sampLE GROUP 728 _Slursy putled Blaak Snle |
DATE: L8 70 | | |
TECHNICIAN: 1he (aul ’
PROJECT NUMBER: _X34603 I
|
. Sample “S 4 4
Compound Arount PR Cuant Recovery RPD .
Raw Raw / Expected l
- $E37 \ E bbb
! chhl Corr Cokr 4 | i
sy |8/ F A
Row Raw Expected b
6.LR23 Y 4. 4ob | _
200 A Corr Corr‘ % '
66218 /\ oY 1 ‘ s
Ravw Rav, Expected b
1. 6¢22 / \ 112.067 . :
GDDD Corr Copr 4 : B o
| I 5L [ \ B |
e Row Ra) Expas~ted i o
N 7.407 }, \ g &ov. ' |
4 DD’ ’ Corr Corr % . -
7. o1 T \ g»‘
- Row Raw Expected l
|
l S Teorr CorF _+“>
: \lcp ot L—"] |
g O/ Roy, —--\J 7 3 T 1Expected '
< ||~V Se -
é ..E__/_,:_/—-———/,—/‘r Corr Corr j%
: ! .
Q
")
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QC CHECKLIST |
EBCOVA SITE SUPPORT CHEMISTRY LABORATORY
SAMPLE GROUP NUMBER: __ 200~ 79 x| . fal
PROJECT NUMBER: 332008
QUALITY CONTROL
LEVEL 1
\
|
Yalue —Yalua

1)  Standard Curve Results 2099  _z099%2
2)  Spike Results

(Positive Coatrol) —0k . 0K _
Y R ool Z hob £ 100
49  Duplicate Results MAy %RPD -
| v |
4 Matrix Spike Rosaks (%RPD) —0oK __ __;"L_ : B :
$)  PercentagoRocovry - _~900% _ -

(_5) See Narrative

OC Check Acceptable
Techniciant  __.
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" EcCova
=4
' == SITE SUPPORT CHEMISTRY
] % SPIKE RESULTS WORKSHEET
I SAMPLE GROUP # __o200-39  PBasehae Anal y 55
_ DATE! 3 /19/90
| TECHNICIAN v
[ PROJECT NUMBER: 932 005
I Sample MS MSD z Z
Compound Amount Quant Quant Recovery RPD
I’ Raw ?‘1‘3 Rnl; b@;{ Expz:-tcd
414l : .00
_1 . 0& 6” UID Corr - Corr A ) /-/54/\0
[ — - 2423
) Raw Raw Expected
I , | 45299 | 44941 | y.g0
D DA’ N D Corr Corr 4 2. ?9 \.
- — — 93.05* / 1
S R?‘LI ?—3(’ Row 50'5’4\ Ex;cc*t;d
E 3 DDD . Corr Corr % '?0/ \.
i . Raw Raw ’ Expoctcdq
79969 | 7.97 A
B * DAT ,' % 3_3 Corr Corr 6/ % 4 ‘13;/%
‘ 5.9330 | 4oz | 9955
Raw 1Raw Expected
5 / / c i " - o
_;f} f ’ orr orr 4
:7:: E g NO’I" Raw 'Uj ﬁ// Expected
; A < 6
E E / Corr ) ’ﬂ'orr % /
d S 7
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GC and LC Standards Tracking Using Ares Count

ECOVA Site Support Chemistry
Test Type:
DATE SAMPLE HIGH MIDOLE P
GROUP __ 120pem DOT™| /0 ppm OOTT
04 | wlad 200-102. | 545 — | —
03|is]an] 200-34 | 50,9 — | —
0S[iblap| 200-119 | S35 — —
05)21|190] 200-M¥3 | Sgy | — =
05!\\lq0 200 -1\ o | — —
05/30 [20] dov-156 | g43 —_— —_
0b/o/ /70 200-1/8 | £—rr | 34, -
06/06/%p |aco-144 | %0 — —
06,/0/,/‘?0 200-157 | 2¢ 5 — —

Porma™90/A

BOE-C6-0186248



e )

oy sy

—

APPENDIX E
HPLC ANALYTICAL REPORTS FOR DDT TRETABILITY STUDY

i
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E-1
-
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E =25t
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[ SAMPLE NAME: T=0 SLURRY LABORATORY NUMBER: 200-119-1
COMPQUND IQO(PPM) RESULTS CODE
r DCER 1.60 N/D u
" DDA 1.20 10 PPN
DBP 1.12 3.5 PPH
M-152 1.86 N/D
DDM 4.68 N/D
DDD 11.4 1.4 PPM
KELTHANE 2.54 N/D U
bor 21.2 37 PPM
DDE 14.4 13 PPM

BESTICIDES ANALYSIS
HPLC/GC-ECD

832005
W. Mahaffey
4-3-90
6-11-90

BOE-C6-0186250
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SAMPLE NAME: T=0 SLURRY

DCBH
DDA
DBP
FH-152

KELTHANE

BESTICIDES AMALYSIS
HRLC/GC-RCD

832005

W. Mahaffey
4-3-90
6-11-90

LABORATORY NUMBER: 200-119-2

LOQ(PPH) RESULTS CODR
1.60 N/D v
1.20 12 PPM

1.12 ' 4.3 PPH

1.86 N/D

4.68 M/D v
11.4 1.4 PP

2.54 M/D v
21.2 34 PPM

14.4 11 PPM

BOE-C6-0186251
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SAMPLE NAME: T=0 SLURRY

DCBH
DDA
DBaP
W-153

PESTICIDES AMALYSIS
HPLC/GC-ECD

832005

W. Mahaffey
4-3-90
6-11-90

LABORATORY NUMAER: 200-119-3

100(PPH) RESULTS CODE \
1.60 N/D (]

1.20 8.6 PPM

1.12 3.0 PPX

1.86 N/D

4.68 N/D

11.4 1.0 PPH

2.54 ¥/D (]

21.2 33 PPM

14.4 10 PPM

BOE-C6-0186252
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I’ PROJECT NUMBER: 8321305
PROJECT MANAGER: W. Mahatffey
DATE SUBMITTED: 4-3-90
r REPORT DATE: 6-11-90
r . SAMPLE NAME: T=0 SLURRY LABORATORY NUMBER: 200-119-4
) LOO(PPM) RESULTS CODE
l DCBH 1.60 N/D v
[— DDA 1.20 9.8 PPM
DBP 1.12 4.0 PPM
I' ™-152 1.86 ¥/ ‘,
DDM 4.68 N/D v
[ DDD 11.4 1.4 PPM
|= KELTHANE 2.54 N/D v
poT 21.2 35 pPM |
DOE 14.4 12 PPN

BOE-C6-0186253
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SAMNPLE HAME: T=0 SLURRY

LU R OUND

PESTICIDES AMALYSIS
HPLIC/GC~ECD
832005
W. Mahaffey
4-3-90
6-11-90

IQ0(PPH) RESULTS CODE
1.60 N/D U
1.20 9.7 PPM

1.12 ' 8.3 .PPI

1.86 M/D u
4.68 1.5 PPN

11.4 53 PPM

2.54 N/D U
.2 1400 PPM

14.4 120 PPM

LABORATORY NUMBER: 200-119-5

BOE-C6-0186254



SAMPLE NAKE: T=0 SLURRY

AIRROUNI

W-152

PESTICIDES ANALYSIS
HRLC/GC-ECD

832005

W. Mahaffey
4-3-90
6-11-90

LOO(PPM) RESULTS CODRE
1.60 N/D v
1.20 10 PPM

1.12 8.8 PP

1.86 N/D U
4.68 1.6 PPM

11.4 44 PPM

2.54 N/D U
21.2 912 PPM

14.4 94 PPH

LABORATORY NUMBER: 200-119-6

BOE-C6-0186255
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SAMPLI NAME: T=0 SLURRY

LUMEOUNL

DBP
u-152

EESTICIDES ANALYSIS
HPLC/GC~ECD

832005

W. Mahaffey
4-3-90
6-11-90

LOO(PPM) RESULTS CQODE
1.60 N/D U
1.20 6.3 PPR

1.12 7.5 PPR

1.86 N/D L4
4.68 1.3 PPH

11.4 41 PPN

2.54 N/D L]
21.2 1150 rPM

14.4 92 PPM

LADORATORY NUMBER: 200-119-7

#

BOE-C6-0186256



I
[ PESTICIDES ANALYSIS
HRPLC/GC-ECD
I’ PROJECT NUMBER: 832005
PROJECT MARAGER: W. Mahaffey
DATE SUBMITTED: 4-3-90
I REPORT DATE: 6-11-90
[ SAMPLE NAME: T=0 SLURRY LABORATORY NUMBER: 200-119-8
LOO(PPM) RESULTS CODE
I pCBH 1.60 ¥/D u
I DDA 1.20 5.4 PPM
DBP 1.12 7.2 PPM
[ FW-152 1.86 W/ v
oom 4.68 1.3 PPX
[ DOD . 11.4 39 PPN
'- KELTHANE 2.54 u/D u
por 21.2 950 PPM
l' DOE 14.4 87 PPM ,;_;Q:'*“',

BOE-C6-0186257
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PROJECT NUMBER:
PROJECT MAMAGER:
DATE SUBMITTED:
REPORT DATE:

BESTICIDES ANALYSIS
HPLC/GC-ECD

832005 .

W. Mahaffey
4-3-90
6-11-90

SAMPLE NAME: T=1 SLURRY

DCBH
DDA
DBP
m-152

LOO(PPH)
1.60
1.20
1.12
1.86
4.68
11.4
2.54
21.2
14.4

LADORATORY NUMBER: 200-118-1
RESULTS COQDE

N/D v

7.5 PPX

2.4 PPH

N/D u

N/D

1.0 PPM

40 PPN
12 PPH

BOE-C6-0186258



——= Tn o

PESTICIDES ANALYSIS
HRPLC/GC-ECD

832005

W. Mahatffey
4-3-90
6-11-90

SAMPLE NAME2: T=1 SLURRY

DCEBH
DDA
DBP
u-152

LOO(PPH)
1.60

1.20
1.12
1.86
4.68
11.4
2.54
21.2

14.4

LABORATORY HUHBER: 200-118-2
RESULTS CODR

N/D L1

7.0 PPR

2.6 PPH

N/D o

N/D U

0.9 PPM

38 PP
12 PP

o
I

oy

BOE-C6-0186259
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[ BESTICIDES ANALYSIS
HPLC/GC~ECD
I' PROJECT NUMBER: 832005
PROJECT HAMAGER: W. Mahaffey
DATE SUBMITTED: 4-3-90
I- REPORT DATE: 6-11-90
[ SAMPLE MAME: T=1 SLURRY LABORATORY NUMPER: 200-118-3
QOMPOUND LOO(PPM) RESULTS CODE
[ DCBH 1.60 X/D L
l— DDA 1.20 7.6 PPN |
DBP 1.12 1.8 PPM
[ Pw-152 1.86 N/D
DD 4.68 N/D
[ S 1.14 1.3 PPN
. [ KELTHANE 2.54 N/D i
- : DT 2.12 44 PPM
( E poE 1.46 14 PPH

BOE-C6-0186260
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[ PESTICIDES ANALYSIS
HRLC/GC-ECD
l‘ PROJECT NUMBER: 832005
PROJECT MANRAGER: W. Mahaffey
DATE SUBMITTED: 4-10-90
l— REPORT DATE: 6-11-90
[ SAMPLE NAME: T=1 SLURRY LABORATORY NUMBER: 200-118-4
LOO(PPM) RESULTS CODE
[ DCBH 1.60 N/D v
I— DDA 1.20 5.7 PPM
DBP 1.12 2.2 PPM
[ %152 1.86 N/D
; Do 4.68 N/D v
E DDD 1.14 1.0 PPX
2.54 N/D u
DOT 2.12 " 39 PPN
DOR 1.44 12 PPM

; SRR

e
RATGER. 3

i
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l- PESTICIDRS ANALYSIS
HPIC/GC-ECD
r PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 4-10-90
r REPORT DATE: 6-11-90
r
SAMPLR HAME: T=1 SLURRY LARORATORY NUMBER: 200-118-5
- IO (PPM) RESULTS CODR
" DCBE 1.60 N/D o
B DDA 1.20 7.3 PPH
DBP  1.12 2.6 PPM
[ w-152 1.86 /D
4.68 N/D
E , 1.14 2.3 PPM
E o 2.54 u/D v
: 2.12 36 PPH
E;f ' 1.44 10 PPM

S G e b U I

i
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I PESTICIDES ANALYSIS
HPLC/GC-ECD
H‘ PROJECT NUMBER: 832005
PROJECT MANAGER:  W. Mahaffey
DATE SUBMITTED: 4-10-90
I— REPORT DATE: 6-11-90
;
SAMPLE MAME: T=1 SLURRY LABORATORY NUMBER: 200-118-6
_ LOO(PPM) RESULTS CODR
DCBH 1.60 N/D v
- DDA 1.20 6.8 PPN
DBP 1.12 2.7 PPN
| r -152 1.86 - wm
I DDet 4.68 N/D U
E DDD 1.14 ' 2.5 PPH
3 E KELTHANE 2.54 n/D v
: DDT 2.12 46 PPM
DOR 1.44 16 PPM

vt

e
KK

BOE-C6-0186263
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PESTICIDES ANALXSIS
HRIC/GC~ECD

832005

W. Mahatffey
4-10-90
6-11-90

SAMPLE NAME: T=1 SLURRY

pcea
_
DBP
re-152

10 (PPM)
1.60

1.20
1.12
1.86
4.68
1.14
2.54
2.12
1.44

RESULTS CODE
N/D u
3.7 PPM

5.2 PPM

N/D

N/D

47 PPM

N/D g
1300 PPM

86 PPM

200-118-7

BOE-C6-0186264
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PESTICIDES ANALYSIS
HPLC/GC~ECD
PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 4-10-90
B REPORT DATE: 6-11-90
3 SAMPLE NAME: T=1 SLURRY LABORATORY NUMBER: 200-118-8
l— DCBH 1.60 N/D o
I_ DDA 1.20 0.9 PPM
7 : DBP 1.12 4.5 PPM
i} FW-152 1.86 N/D
. oM | 4.68 N/D
- E _— 1.14 58 PPM
B KELTHANE 2.54 ¥/D v
DOT 2.12 1300 PPM
DOR 1.44 76 PPM

p N AR

FLONIE TRl

N
R

BOE-C6-0186265



PESTICIDES ANALYSIS
HPIC/GC-ECD

F PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey

DATE SUBMITTED: 4-10-90

B REPORT DATE: 6-11-90

SAMPLE NAME: T=1 SLURRY LABORATORY NUMBER: 200-118-9
COMPOUND LOO(PPM) RESULTS
DCBH 1.60 N/D /]

FUEE Y DDA 1.20 0.7 PPM

e

DaP 1.12 4.5 PPU

B
4

mw-152 1.86 N/D u
4.68 N/D

1.14 44 PPH
2.54 N/D u
2.12 1400 PPM
1.44 80 PPN

G Gt AR AR A : i

BOE-C6-0186266
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T PESTICIDES ANALYSIS
HPLC/GC-ECD
.’I' PROJECT NUMBER: 832005
i PROJECT MAMAGER:  W. Mahatfey
DATE SUBMITTED: 4-10-90
r REPORT DATE: 6-11-90
i
ﬂ— SAMPLE NAME: T=1 SLURRY LABORATORY NUMBER: 200~118-10
LOQ(PPM) RESULTS CODE
iT DCBH 1.60 N/D v
a- DDA © 1.20 5.1 PPM
DBP 1.12 4.1 PPM
g' FW-152 1.86 N/D
] DDes 4.68 N/D
DDD 1.14 59 PPN
KELTHANE 2.54 N/D u
poT 2.12 1300 PPM
DOR 1.44 93 PPR

|

BOE-C6-0186267



i
i PESTICIDES AMALYSIS
HPIC /GC~ECD
{I' PROJECT NUMBER: 832008
| PROJECT MANAGER: W. Mahaffey
DATE SUBKITTED: 4-10-90
Erl— REPORT DATE: 6-11-90
!I— SAMPLE NAME: T=1 SLURRY LABORATORY NUMBER: 200-118-11
COHPOUND IOQO(PPH) RESULTS CODE -
{I- \\ DCBH 1.60 N/D u
: -r DDA 1.20 5.2 PPM ‘
b DBP 1.12 3.9 PPH
{E w-152 1.86 N/D v
b Don a.68 ¥/D
; ﬁ DD 1.14 59 PPH
ﬁ | Kmsuam 2.54 w/D u
# .  por 2.12 1300 PPM
: g DOB 1.44 81 PPN

———
1

BOE-C6-0186268
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il PESTICIDES AMALYSIS
T PROJECT NUMBER: 832005
. PROJECT MANAGER:  W. Mahaffey
DATE SUBMITTED: 4-10-90
q— REPORT DATE: 6-11-90
|
H- SAMPLE NANE: T=1 SLURRY LABORATORY NUMBER: 200-118-12
- COMPOUND LOO(PPN) RESULTS CODE
. b DCBH 1.60 N/D U
E DDA 1.20 5.2 PPM
! DBP 1.12 4.2 PPH
L w152 1.86 - WD o
L pDot 4.68 u/D L
; g ~ DDD 1.14 59 PPN
. E s KELTHANE 2.54 N/D v
1 H ‘poT 2.12 1300 PPM
B Do% 1.44 96 PPM

N

——
" -

BOE-C6-0186269
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]_ mmwwr mm=: 3:.’23::atfey
DATR SUBMITTED: 4-10-90
,l— REFPORT DATE: 6-11-90
‘[‘ SAMPLE NAME: T=4 SLURRY LABORATORY NUMBER: 200-144-1
; I, DCBH 1.60 N/D v
) A DDA 1.20 - 7.0 PPM
E . DBP 1.12 N/D
I . w152 1.86 N/D
% o 4.68 X/D
‘; 1.14 1.2 PPH
f 2.54 N/D U
§ 2.12 34 PPM
1.44 10 PPR

BOE-C6-0186270



' HPLC/GC-ECD
[r,' PROJECT NUHBER: 832005
I PROJECT MAUAGER:  W. Mahaffey
DATR SUBHITTED: 5-15-90
r REPCST DATE: 6-11-90
i E . SANPLR MAME: T=4 SLURRY LABORATORY NUMBER: 200-144-2
S LOO(PPM) RESULTS CODK
E . DCER 1.60 N/D U
: E . ©oa 1.20 5.5 PPN
B e 1.12 N/D
E . Fe-183 1.86 n/D
Y a.68 n/D
B B 1.14 1.1 PPN
EEuTEANE 2.54 /D v
or 2.12 30 PP
_ R 1.44 9.7 PPM l

“ W

BOE-C6-0186271



i1 ) S, WAL s e AL

RETT SN}

PROJECT NUMBER:
PROJECT MANAGER:
DATE SUBHITTED:
REPORT DATRE:

PESTICIDES ANALYSI3
HRLC/GC-ECD

832005
W. Mahaffey
4-10-90
6-11-90

SAMPLE NAME: T=4 SLURRY

DDA
DBP
ni-152

LOQ(RPM)
1.60
1.20
1.12
1.86
4.68
1.14
2.54
2.12
1.44

LABORATORY NUMBER: 200-144-3
RESULTS CODE

N/D U

6.0 PPM

N/D u

N/D v

N/D U

1.2 PPM

N/D 1)

35 PPU

11 PPH

BOE-C6-0186272




PESTICIDRS ANALYSIS
HPIC/GC-ECD
PROJECT NUMBER: 832005
PROJECT MANAGER: W, Mahaffey
DATE SUBMITTED: 5-15-90
- . REPORT DATE: 6-11-90
[ SAMPLE NAME: T=4 SLURRY LABORATORY NUMBER: 200-144-4
_ LQO(PPM) RESULTS CODE
| DCBH 1.60 M/D v
| r DDA 1.20 ‘8.0 PPH
BN D3P 1.12 N/D u
I [ re-152 1.86 u/D u
| SN DDot 4.68 N/D
DDD 1.14 : 1.5 PPM
KELTHANE 2.54 N/D v
DOT 2.12 46 PPM
DDE 1.44 12 PPN

A

[
I

BOE-C6-0186273
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PESTICIDES ABALYSIS
HPLC/GC-ECD
832005
W. Mahatfey
5-15-90
6-11-90

SAMPLE MAME: T=4 SLURRY LABORATORY NUMBER:
COMPOUND LOQ(PPN) RESULTS

DCBR \ 1.60 N/D v
DDA 1.20 7.5 PPN
DBP 1.12 N/D

1.86 N/D

4.68 u/D

1.14 1.4 PPM

2.54 u/D U

2.12 40 PPM

1.44 9.6 PPM

200-144-5

BOE-C6-0186274



_
BESTICIDES ANALYSIS
HPLC/GC-ECD
B PROJECT NUMBER: 832005
PROJECT HANAGER: W. Mahaffey
DATE SUBMITTED: 5~15-90
= REPORT DATE: 6-11-90
SAMPLE NAME: T=4 SLURRY LABORATORY NUMBER: 200~144-6
- LOO(PPM) RESULTS CODR
DCBH 1.60 N/D ]
= DDA 1.20 7.2 PPU
DBP 1.12 N/D
) !
m-152 1.86 N/D
4.68 N/D /]
. {
1.14 1.3 PPM
2.54 . u/D u '
2.12 33 PPM l
{
1.44 10 PPM g
{
!

BOE-C6-0186275



.
EESTICIDES ANALYSIS
HPLC/GC~ECD
i PROJECT NUMBER: 832005
PROJECT MAMAGER: W. Mahaffey
DATE SUBMITTED: 5-15-90
[~ REPORT DATE: 6-11-90
h
SAMPLE NAME: T=4 SLURRY LABORATORY NUMBER: 200-144-7
- COMPQUND LOQ(PPN) RESULTS CODE
DCBH 1.60 D U
B DDA 1.20 1.0 PPN
A DBP 1.12 N/D
1.86 N/D
4.68 N/D
1.14 43 PPN
2.54 | n/D U
2.12 1100 PPM
1.44 64 PPM

(3

RS

T

?

£

BOE-C6-0186276
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PESTICIDES ANALYSIS
HPLC/GC-ECD
B PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 5~-15-90
B REPORT DATE: 6-11-90
-

SAMPLE NAME: T=4 SLURRY LARORATORY NUMBER: 200-144-8
- LOQ(PFH) RESULTS CODE
DCBH 1.60 N/D U

55 B DDA 1.20 0.8 PPM
DBP ' 1.12 N/D

PO

=152 _ 1.86 N/D

4.68 /D
1.14 42 PPM

2.12 960 PP

Do
DOD

KEITHANE 2.54 N/D v
DOT

DR 1.44 66 PPR

(o T o T 2

(3

I3

BOE-C6-0186277



HPLC/GC-ECD
r PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 5~15-90
u REPORT DATE: 6-11-90
) SAMPLE NAME: T=4 SLURRY LABORATORY NUMPER: 200-144-9
CONPOUND LOO(PPH) RESULTS CODK | ’
DCBH 1.60 N/D L)
DDA 1.20 0.9 PPM , f
DBP 1.12 N/D U '
FW-152 1.86 N/D v
DDM 4.68 N/D v
DDD 1.14 a9 PPM
KELTHANE 2.54 N/D ]
DDT 2.12 1300 PPM
) DDE 1.44 77 PPM

L A”]

i

BOE-C6-0186278



PESTICIDES ANALYSIS
HPIC/GC-ECD
PROJECT NUMBER: 832005
PROJECT KAMAGER: W. Mahaffey
DATE SUBMITTED: 5-15-90
REPORT DATE: 6-11-90
I SAMPLE NANE: T=4 SLURRY LABORATORY NUMBER: 200-144-10
. LOQ(PPM) RESULTS CODE
| DCER 1.60 N/D U
[ DDA 1.20 5.1 PPM
' DEP 1.12 4.8
{ FW-152 1.86 N/D
DODM 4.68 N/D
DDD 1.14 32 PPM
KELTHANE 2.564 N/D U
. DoT 2.12 1200 PPM
B DOR 1.44 75 PPN

BOE-C6-0186279
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BESTICIDES ANALYSIS
HPLC/GC-ECD

PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 5-15-90
REPORT DATE: 6-11-90
SAMPLE NAMR: T=4 SLURRY LADORATORY FUMBER: 200-144-11
DCBH 1.60 ‘n/o U
DDA 1.20 5.0 PPM
DBP 1.12 4.4 PPN
FH-152 1.86 N/D
DDM 4.68 N/D v
DDD 1.14 S1 PPN
KELTHANE 2.54 N/D L}
DDT 2.12 1300 PPH
DDR 1.44 80 PPM

BOE-C6-0186280
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BPESTICIDES ANALYSIS
HPILC/GC-ECD
i PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBHMITTED: 5-15-90
REPORT DATE: 6-11-90
SAMPLE HAMR: T=4 SLURRY LABORATORY NUMBER: 200-144-12
LOQ(PPH) RESULTS CODR
H DCBH 1.60 X/D U
DDA 1.20 5.2 PPN
DBP 1.12 4.3 PPNM
l W-152 1.86 N/D
: DD 4.68 N/D
2 DOD 1.14 50 PPM
B KELTHANR 2.54 /D o
= poT 2.12 1100 PPN '
DDB 1.44 74 PPH

. i T it
i o
T .

BOE-C6-0186281



BESTICIDES ANALYSIS
HPLC/GC~ECD
PROJECT NUMBER: 832005
PROJECT MABAGER: W. Mahaffey
DATE SUBMITTED: 5-17-90
i REPORT DATE: 6-11-90
I SAMPLE NAME: T=8 SLURRY LABORATORY NUMBER: 200-157-1
, LOQ(PPM) BESULTS CODE
l DCBH 1.60 N/D U
I DDA _ 1.20 7.8 PPN
DBP 1.12 1.0 PPM
H ™-152 1.86 n/D
DOM 4.68 N/D U
E DOD 11.4 2.0
- KELTHANE 2.54 N/D U
l DOT 21.2 40 PPM
! DDR 14.4 14 PPH
E -

B S

BOE-C6-0186282



i
| o RLC/GerCD
i PROJECT NUHBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 5-17-90
. REPORT DATE: 6-11-90
SAMPLE NAME: T=8 SLURRY LABORATORY NUMBER: 200-157-2
i DCBH 1.60 N/D \ U
. DDA 1.20 6.9 PPM
I DBP 1.12 2.4 PP
' FW-152 1.86 N/D
i DDM 4.68 N/D
I DDD 11.4 1.8
_ KELTHANE _ 2.54 N/D U
E DDT 21.2 38 PPN
E DDR 14.4 11 PPM

_ - _ n m ' m ey - BRI

BOE-C6-0186283



HPLC/GC-ECD

832005

W. Mahaffey
5-17-90
6-11-90

SAMPLE RAME: T=8 SLURRY
COMPOUND LOO(PPM)

DCBH
DDA
DBP
FW-152

1.60
1.20
1.12
1.86
4.68
11.4
2.54
21.2
14.4

LABORATORY NUMBER: 200-157-3
CODR

N/D ]

7.6 PPN

2.5 PPM

/D U

1.8

N/D B
29 PPM

8.7 PPM

BOE-C6-0186284




PESTICIDES ARALYSIS
HPIC/GC-ECD

832008

W. Mahaffey
5-17-90
6-11-90

SAMPLE NAME: T=8 SLURRY

COMPOUND 1Q0(PPHM)
DCBH 1.60
DDA 1.20
DBP 1.12
Fu-152 1.86
DOM 4.68
DDD 11.4
KELTHANE 2.54
DDT 21.2
DDR 14.4

LABORATORY NUMBER: 200~157-4
RESULTS CODE
N/D U
7.6 PPM

2.4 PPM

N/D

N/D

1.8

N/D u
32 PPM

11 PPM

BOE-C6-0186285



PESTICIDES AMALYSIS
HPIC/GC~ECD
PROJECT NUMBER: 832005
PROJECT MARAGER: W. Mahaffey
DATE SUBMITTED: 5-17-90
REPORT DATE: 6-11-90
SAMPLE NAME: T=8 SLURRY LABORATORY NUMBER: 200-157-5
COMPOURD LOQ(PPM) RESULTS CODR \

DCBH 1.60 N/D L]
DDA 1.20 0.5 PPH J
DBP 1.12 N/D U
FW-152 1.86 N/D U
DDR 4.68 | N/D U
DDD 11.4 L1
KELTHANE 2.54 /D u
DT 21.2 1200 PPN
DDR 14.4 62 PPR

.y o

BOE-C6-0186286



PESTICIDES ANALYSIS
HRILC/GC-ECD
PROJECT NUNBER: 832005 _ |
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 5-17-90
REPORT DATE: 6-11-90
SANPLE NAME: T=8 SLURRY LABORATORY NUMBER: 200~1537-6
COMPOUND LOO(PPM) RESULTS CODR

DCBH 1.60 " M/D v
DDA 1.20 0.6 PPM J
DBP ' 1.12 N/D v
W-152 1.86 %/D U
DOM . 4.68 u/D v
DOD 11.4 50
KELTHANE 2.54 u/D U
DDT 21.2 1200 PPM
DOR 14.4 68 PPM

BOE-C6-0186287



i
I PESTICIDES AFNALY3IS
HPIC/GC-ECD
l PROJECT NUMBER: 832005
PROJECT HANAGER: W. Mahatfey
DATE SUBMITTED: 5-17-90
l REPORT DATE: 6-11-90
| " SAMPLE NAME: T=8 SLURRY LABORATORY NDBER: 200-157-7
, LOQ(PPM) RESULTS CODE
DCBH 1.60 N/D v
I DDA 1.20 4.9 PPN
DBP 1.12 3.9 PPN
l - F¥-152 1.86 n/D v
poM . 4.68  wm
' ' DODD 11.4 33
I KELTHANE , 2.54 N/D o
poT 2.2 1300 PPR
I po8 14.4 71 PPM
|

e T
e L
TR T T

BOE-C6-0186288



PESTICIDES AMALYSIS
HPLC/GC-ECD
PROJECT NUMBER: 832005
PROJECT MARRAGER: W. Mahaffey
DATE SUBMITTED: . 5-17-90
REPORT DATE: 6-11-90
SAMPLE NAMR: T=8 SLURRY . LABORATORY NUMBER: 200-157-8
COMPOUND LOQ(PPH) RESULTS !
DCBH 1.60 n/D U \
DDA 1.20 4.7 PPN
DBP 1.12 3.7 PPH
v-152 1.86 n/D 1]
4.68 | N/D
11.4 S4
2.54 N/D U
21.2 1300 PPM
14.4 68 PPU

BOE-C6-0186289



PESTICIDES ANALYSIS
HPLC/GC~-ECD

PROJECT NUKBER: 835002

PROJECT MARAGER: W. Mahatffey

DATR SUBMITTED: 4-2-90

REPORT DATE:  4-23-90

SAMPLE NAME: EMS-4180 LABORATORY NUMBER: 200-102-1

COMPOUND - LOO(PPM) RESULTS CODE

DCBH 1.60 N/D i 4

DDA 1.20 11 PPR

DBP l1.12 5.6 PPM

w-152 1.86 7, ) u

DDt 4.68 . N/D

DDD 1.14 1.8 PPN

KELTHANE 2.54 u/D u

DoT 21.2 34 PPR

DDR l14.4 13 PPH

BOE-C6-0186290



PESTICIDES ANALYSIS
HPLC/GC-ECD
PROJECT NUMBER: 835002
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 4-2-90
REPORT DATE: 4-23-90

SAMPLE NAME: EMS-4181

DCBH
DDA
DBP
152

1OQ(PPM)

1.60
1.20
1.12
1.86
4.68
1.14
2.54
21.2
14.4

LABORATORY NUMBER: 200-102-2
BESULTS CODE
N/D u
12 PPN

5.3 PPM

M/D U
N/D

1.5 PPR

N/D v
27 pem

10 PP

BOE-C6-0186291




PESTICIDES ANALYSIS

SAMPLE NAMR: EMS-4185

DCBH
DDA
DBP
m-152

HPLC/GC-ECD
835002
W. Mahatfey
4-2-90
4-23-90

LABORATORY NUMBER: 200-102-3

LOO(PPM) RESULTS CODRE
1.60 N/D 14
1.20 17 PPM
1.12 5.6 PPM
1.86 N/D
4.68 N/D
1.14 1.4 PPH
2.54 N/D 1]
21.2 32 PPM
14.4 13 PP

BOE-C6-0186292



i
I BESTICIDES ANALYSIS
HRLC/GC-ECD
PROJECT NUMBER: 835002
: PROJECT MAHAGER: W. Mahaffey
DATE SUBMITTED: 4-2-90
REPORT DATE: 4-23-90
I SAMPLE NAME: EMS-4186 LABORATORY NUMBER: 200-102-4
LOQ(RPM) RESULTS CODE
l DCBH 1.60 N/D v
I DDA 1.20 11 PPM e
DBP 1.12 5.3 PPM
I ™-152 1.86 N/D T i
DD 4.68 N/D
B ! Do 1.14 1.6 PPN :
KELTHANE 2.54 N/D 1] o ‘
B por 21.2 35 PPM LS
E DDE 14.4 15 PPR

BOE-C6-0186293
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PROJECT NUMBER:

DATE SUBMITTED:
REPORT DATR:

RESTICIDES ANALYSIS
HRPIC/GC-ECD

832005

Bill Mahaffey
04-02-90
04-23-90

SAMPLE NAME: EMS-4190

COHEEGURD
DCBH
DDA
DBP
FW-152

DDM

KELTHANE

LOO(PPM)
1.60
1.20
1.12
1.86
4.68
1.14
2.54
2.12

1.44

LABORATORY NUMBFR: 2z0U0-i0Z-3
RESULTS CODE

N/D g

N/D |
N/D
N/D
N/D
27 PPH
N/D g
1100 PPM

a & a «

70 PPR

BOE-C6-0186294




PESTICIDES ANALYSIJ

HPLC/GC-ECD
PROJECT NUMBER: eazdos
PROJECT MANAGER: Bill Mahaffey
DATE SUBMITTED: 04-02-90
REPORT DATE: 04-23-90
SAMPLE NAME: EMS-4191 LABORATORY WiMRES. :iw-iesi-e
RH 1.59 n/D i}
DDA 1.20 N/D 1]
DBP 1.12 N/D U
FW-152 1.86 /D U
DD ' 4.68 N/D u
DDD 1.14 31 PPM
KELTHANE 2.54 N/D U
poY 2.12 1100 PPN
DDR 1.44 82 PPX

BOE-C6-0186295



BESTICIDES ANALYSIS
HPIC/GC-ECD
PROJECT NUMBER: 832005
PROJECT MANAGER: Bill Mahaffey
DATE SUBMITTED: 04-02-90
REPORT DATE: 04-23-90
SAMPLE NAMR: EMS-410S LABORATORY Rusms™ . {ii-i -:-.
CEELN NG 43 oAy EHAHEY F A P
HE i 1.60 N/D u
DDA 1.20 N/D U
DBP 1.12 N/D U
=152 1.86 N/D ]
DDM 4.68 N/D u
DDD ‘ 1.14 31 PPM
KELTHANR ) 2.54 N/D g
DD? ; 2.12 1100 PPHM
DDE 1.44 77 PPH

BOE-C6-0186296



Fé-152

PESTICIDES ANALYSIS
HFLC/GC~ECD
832005
Bill Mahaffey
04-02-90
04-23-90
LABORATORY utimuyw -
XL LR Vi s wh
140 N/D "
1.20 N/D U
1.12 N/D 4]
1.86 N/D L) ]
4.68 N/D g
1.14 48 PPN
2.54 N/D g
2.12 1200 PPM

1.44 92 PPM

BOE-C6-0186297




SAMPLE MAME: EMS-4259

DBP
F¥-152

PESTICIDES ANALYSIS
HRPIC/GC-ECD
835002
W. Mahaffey
4-10-90
5-8-90
LABORATORY NUMBER:

1OO(PPM) RESULTS CODR
1.60 n/D 1]
1.20 14 PPH
l1.12 17 PP
1.86 ) H/D
4.68 N/D
1.14 1.8 PPH
2.54 N/D U
21.2 34 PPN
14.4 14 PPH

200-113-1

BOE-C6-0186298




PESTICIDES AMALY3IS
HPLC/GC-ECD
PROJECT NUMBER: 835002
PROJECT MANAGER:  W. Mahaffey
DATE SUBMITTED: 4-10-90
REPORT DATE: 5-8-90
SAMPLE NAME: EMS-4260 ’ LABORATORY NUMBER: 200-113-2
LOQ(PPM) RESULTS CODE

DCBH 1.60 n/D v
DDA 1.20 15 PPN
DBP 1.12 17 PP
F¥-152 1.86 u/D v
oM 4.68 n/D
DDD _ 1.14 1.4 PPM
KELTHAME 2.56 u/D U ees
poT  21.2 35 PPM o
DOE 14.4 14 PP |

BOE-C6-0186299



PROJECT NUMBER:
PROJECT MANAGER:
DATE SUBMITTED:
REPORT DATE:

DPP

FW-152
DDM

KELTHANE

RESTICIDES AMALYSIS
HRPIC/GC~-ECD

835002

W. Mahaffey
4-10-90
5-8-90

N/D v
1.20 17 PPM
1.12 20 PPM
1.86 N/D u
4.68 7, ]

1.14 1.9 PPN
2.54 N/D v
21.2 48 PPM

14.4 18 PPM

LABORATORY NUMBERZ 200-113-3

BOE-C6-0186300




PESTICIDES ANALYSIS
' HRIC/GC~ECD
PROJECT NUMBER: 835002
PROJECT MANAGER: W. Mahaffey

DATE SUBMITTED: 4-10-90
REPORT DATE: 5-8-90

SAMPLE NAME: EMS~-4262 LABORATORY NUMBER: 200-113-4
LOO(PPH) RESULTS CODE

DCBH 1.60 N/D u

DDA . 1.20 11 PPM

DBP 1.12 14 PPM

Fu-152 1.86 ¥/D
4.68 %/D :
1.14 39 PPM L

21.2 1000 PPM
14.4 77 PP

i
y
:
;
i
;
i
i
-
l KeELTHANE 2.5 /D v
1= |
i
g
g
|
g
:
!
g

BOE-C6-0186301



B
I PESTICIDES ANALYSIS
HPLC/GC-ECD
l PROJECT NUMBER: 835002
PROJECT MAHAGER: W. Mahaffey
DATE SUBMITTED: 4-10-90
' REPORT DATE: 5-8-90
l SAMPLE NAME: EMS-4263 LABORLTORY NUMBER: 200-113-5
\ LOQ(PPH) RESULTS CODE
\ ‘ DCBH ’ 1.60 N/D 1}
' DDA 1.20 9.8 PPM
DBP 1.12 14 PPM
| ™-152 1.86 /D
DDM 4.68 . N/D v '
I DDD 1.14 34 PPM : |
I KELTHANE 2.54 "7, ) u 4
DDT 21.2 : 850 PPM SR
l DDE 14.4 79 PPN “
- 8 R
f
‘

BOE-C6-0186302



SAMPLE NAHE: EMS-4264

DCBH
DDA
DBP
Mw-152

BESTICIDES AMALYSIS
HPLC/GC~-ECD

835002

W. Mahaffey
4-10-90
5-8-90

LABORATORY NUMBER: 200-113-6

IQ0(PPM) REJULTS CODR
1.60 ¥/D v
1.20 9.5 PPM

1.12 12 PPN

1.86 N/ v
4.68 N/D v
1.14 39 PPN
2.54 N/D v
21.2 1000 PPN

14.4 81 PPN

BOE-C6-0186303



PESTICIDES ANALYSIS

HPLC/GC-ECD

PROJECT NUMBER3: 833002

PROJECT MANAGER3: W. Mahattfey

DATE SUBMITTEDs 4-10-90

REPORT DATE: 5-8-90

SAMPLE NAMES: EMS-4263 LABORATORY MUMBER;: 200-113-7

DCBH 1.60 N/D u '

DDA 1.20 9.6 PPM

DBP , 1.12 3.6 PPM ,
Fa—-152 1.846 N/D u

DDM a.68 N/D u -
DDD 1.14 1.3 PPR 1
KEL THANE 2.54 N/D u

DDT 21.2 - 52 PPM 7
DDE _ 14.4 16 PPH C

BOE-C6-0186304
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PESTICIDES ANALYSIS

HPLC/GC-ECD
PROJECT NUMBER: 833002
PROJECT MANAGER: W. Mahaffey o
DATE SUBMITTED: 4-10-90
. REPORT DATE: 3-8-90
\
SAMPLE NAME: EMS-4267 LABORATORY NUMBER; 200-113-9
COMPOUND LOG(PPM) RESULTS CODE
DCBH 1.60 N/D u
DDA 1.20 9.3 PPN
DBP 1.12 2.5 PPH
FW-132 1.86 Nlb
DDM 4.568 N/D
DDD 1.14 1.2 PP
KELTHANE 2.34 N/D v
DT 21.2 33 PP
DDE 14.4 12 PPM

BOE-C6-0186305



SAMPLE MAME: EMS-4268

DCBH
DDA
DAP
w152

EESTICIDES ARALYSIS
HRLC/GC-RCD

835002

W. Mahaffey
4-10-90
5=-8-90

LADQRATORY NUMBER: 200-113-10

LOQ(PPM) RESULTS CODR
1.60 X/D u
1.20 6.7 PPN

1.12 7.6 PPH

1.86 /D u
4.68 n/D g
1.14 63 PPM

2.54 n/D /]
21.2 1500 PPM
14.4 97 rPm

BOE-C6-0186306



REPORT DATE:

SAMNPLE NAME: EMS-4269

DDA
DBP
152

PESTICIDES AMALYSIS
HPLC/GC-ECD
835002
W. Mahaffey
4-10-90
5-8-90

IOO(PPH) RESULTS CODR
1.60 /D 1}
1.20 ) 6.2 PPR

1.12 7.4 PPU

1.86 _ N/D u
4.68 N/D

1.14 48 PPN

2.54 8/D o
21.2 1000 PPM

14.4 96 PPM

LABORATORY NUMBER: 200-113-12

¢

BOE-C6-0186307
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PESTICIDES ANALYSIS
HPIC/GC-ECD
PROJECT NUMBER: 832005
PROJECT MARAGER: W. Mahaffey
DATE SUBMITTED: 5-17-90
REPORT DATE: 6-11-90

LABORATORY NUMBER: 200-?43-1
RESULTS CODE

N/D L]

DDA - 1.20 8.3 PPM

DBP 1.12 3.5 PPM

FW-152 1.86 N/D U

DDM 4.68 ¥/D u

DOD 11.4 1.8 J

KELTHANE 2.54 N/D u

DDT ' 21.2 36 PPM

DDE 14.4 14 PPM ‘

BOE-C6-0186308



BESTICIDES ANALYSIS
HEIC/GC~ECD

8320uS

W. Mahaffey
5-17-90 :
6-11-90

SAHPLE NAME: T=4 Pan Aa

COMPOUND
DCBH
DDA
DBRP
W-152

LOO(PPM)
1.60

1.20
1.12
1.86
4.68
11.4
2.54
21.2
14.4

LABORATORY NUMBER: 200-143-2
BESULZS CODR

N/D

7.7 PPH
3.2 PPH
N/D
N/D

1.8

N/D

42 PPM
16 PPR

U

a &« Q@ «

BOE-C6-0186309



W

HPLC/GC~ECD
PROJECT NUMBER: 832005
PROJECT MANAGER:  W. Mahaffey
DATE SUBMITTED: 5-17-90
REPORT DATE: 6-11-90
SAMPLE NAKE: T=4 Pan Aa LABORATORY HUMBER: 200-143<3
COMPOUND IOO(PPN) RRSULTS CODE
DCBH 1.60 "N/D o
DDA 1.20 8.1 PPM
DBP 1.12 3.0 PPM
FW-152 1.86 N/D u
DDM 4.68 N/D U
DDD 1.4 1.7 J
KELTHANE 2.54 N/D u
DDT 21.2 36 PPN
DDE 14.4 14 PPM
l

ey, oy

BOE-C6-0186310



BESTICIDES AMALYSIS
HRLC/GC-ECD
PROJECT NUMBER: 832005 "
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 5-17-90
REPORT DATE: 6-11-90
SAMPLE NAME: T=4 Pan As LABORATORY NUMBER: 200-143-4 .
. LOQ{PPM) RESULTS CODR

DCBH \\ 1.60 NSO U
DDA 1.20 9.4 PPM
DBP 1.12 3.9 PPH
FW-152 _ 1.86 N/D U
DDM 4.68 N/D v
DDD 11.4 2.2 J
KELTHANE 2.54 N/D v
DDT 21.2 46 PP
DDE 14.4 19 PPM

BOE-C6-0186311
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SAMPLE NAME: T=4 Pan As

DCEBH
DDA
DBP
i-152

PESTICIDES ANALYSIS
HPLC/GC-ECD

832005

W. Mahaffey
5-17-90
6-11-90

LOQ(PPM) RESULTS CODE
1.60 N/D g
1.20 7.4 PPM

1.12 3.3 PPM

1.86 N/D U
4.68 N/D |1}
11.4 1.8 3
2.54 - N/D U
21.2 34 PP

14.4 14 PPM

LABORATORY NUMBER: 200-143-5

BOE-C6-0186312



i
| PESTICIDES ANALYSIS
HPLC/GC-ECD

l PROJECT NUMBER: 832005

PROJECT MANAGER: W. Mahaffey
‘ DATE SUBMITTED: 5-17-90
l REPORT DATE: 6-11-90
| SAMPLE NAME: T=4 Pan As LABORATORY NUMBER: 200-143-6

LOQ(PPM) RESULTS

[I DCBH ' 1.60 N/D v
' DDA 1.20 8.4 PPM

DBP 1.12 3.2 PP
' FW-152 1.86 N/D v

DM 4.68 N/D v
l DDD 11.4 1.5 J
[ KELTHANE 2.54 " W/ u

DDT 21.2 30 PPM

E DDE 14.4 11 PPM -

m
-

mt

BOE-C6-0186313



PESTICIDES ANALYSIS
HPLC/GC-ECD
PROJECT NUMBER: 832005
PROJECT MANAGER: W. Mahaffey
DATE SUBMITTED: 5~17-90
REPORT DATE: 6-11~90
SAMPLE NAME; T=4 Pan Ba LABORATORY NUMBER: 200-143-7
IOO(PPM) RESULTS CODR
DCBH 1.60 . | N/D v
DDA 1.20 4.6 PPU
DBP 1.12 2.6 PPM
Fu-152 - 1.86 N/D B
DDM . 4.68 u/D v '
DDD . 11.4 a5
KELTHANE 2.54 u/D v
por 21.2 1000 PPN
14.4 : 95 PPM

g

BOE-C6-0186314



PESTICIDES ANALYSIS
HPIC/GC-ECD

832005

W. Mahaffey
5-17-90
6-11-90

SAMPLE NAME: T=4 Pan Ba

COMPOUND
DCBH
DDA
DBP
m-152

LOO(PPH)
1.60

1.20
1.12
1.86
4.68
11.4
2.54
21.2
14.4

LABORATORY NUMBER: 200-143-8
RESULTS CODE
N/D U
5.4 PPM

5.4 PPM

N/D

1.4

42

N/D v
1000 PPN

92 PPM

BOE-C6-0186315




SAMPLE NAKE: T=4 Pan Ba

DCBH
DDA
DBP
m-152

PESTICIDES AMALYSIS
HPLC/GC-ECD

832005

W. Mahatfey
5-17-90
6-11-90

100(PRM)
1.60 N/D g
1.20 5.3 PPN

1.12 5.0 PPN

1.86 N/D U
4.68 1.0 J
11.4 43

2.54 XD U
21.2 960 PPM

14.4 ' 94 PPN

LABORATORY NUMRER: 200-143-9

BOE-C6-0186316
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PESTICIDES ANALYSIS
HPLC/GC-ECD

832005

W. Mahaffey
5=17-90
6-11-90

SAMPLE KAME: T=4 Pan Bs

DCBH
DDA
DBP
152

DDD
KELTHANE

LOO(PPH)
1.60

1.20
1.12
1.86
4.68
11.4
2.54
21.2
14.4

LABORATORY NUMBER: 200-143-10
Bm CODE

N/D v

5.; PPN

7.8 PPM

N/D

1.2

as

860 PPN
95 PPM

BOE-C6-0186317
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PROJECT NUMBER:
PROJECT MANAGER:
DATE SUBMITTED:
REPORT DATE:

BESTICIDES ANALYSIS
HPIC/GC-ECD

832005

W. Mahaffey
5=-17-90
6-11-90

SAMPLE NAME: T=4 Pan Bs

DCEH
DDA
DBP

i-152

LOO(PPM)
1.60

1.20
1.12
1.86
4.68
11.4
2.54
21.2
14.4

LABORATORY EUMBER: 200-143-11
RESULTS
N/D U
5.5 PPN

7.7 PPH

N/D v
1.1

45

N/D v
1100 PPN

100 PPN

T
14

v
¥

BOE-C6-0186318



RESTICIDES ANALYSIS

PROJECT NUMBER: 832005
PROJECT MAMAGER:
DATE SUBHITTED:

REPORT DATR:

SAMPLE HAME: T=4 Pan Bs

HPLC/GC~ECD

W. Mahaffey
5=-17-90
6-11-90

LABORATORY NUMBER: 200-143-12

10Q(PPM) RESULTS CODR
DCBH 1.60 N/D v
DDA 1.20 5.6 PPX
DBP - 1.12 7.8 PPN
F¥-152 1.86 N/D
DDM 4.68 1.1 J
DDD , 11.4 47
KELTHANE 2.54 N/D /]
DDT 21.2 1100 PPM
DDE : 14.4 99 PPM

BOE-C6-0186319




meR

DATE SUBHITTED:
REPORT DATE:

PESTICIDES ANALY3IS
HPLC/GC-ECD

832005

W. Mahatfay
5-17-90
6-11-90

SAMPLE NAME: T=8 Pan Aa

DCBH
DDA
DBP
Fu-152.

'DDD

LOO(PPH)
1.60

1.20
1.12
1.86
4.68
11.4
2.54
21.2
14.4

LABORATORY NUMBER: 200-156-1
RESULTS CODE

N/D v

10 PPM \

4.0 PPH
N/D
N/D

1.0
N/D

36 PPM

Qe & a g

15 PPH

BOE-C6-0186320
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| PESTICIDES ANALYSIS
HPLC/GC-ECD

I’ PROJECT NUMBER: 832005

PROJECT MANAGER:  W. Mahaffey

DATE SUBMITTED: 5-17-90
l REPORT DATE: 6-11-90
I SAMPLE NAME: T=8 Pan Aa LABORATORY NUWBER: 200-156-2

COMPOUND I0O(PPM) RESULTS CODE

[ DCBH 1.60 N/D u
I— DDA 1.20 7.7 PPM

DBP 1.12 2.5 PPN
[ FW-152 1.86 N/D u =

DDM 4.68 N/D v
[ ' DDD ' 11.4 0.8 J

KELTHANE 2.54 N/D u :
[ DDT 21.2 3¢ PPN . '

. l‘ DDE 14.4 13 PPM f

RN )

BOE-C6-0186321
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PESTICIDES ANALYSIS
HPLC/GC-ECD
PROJECT NUMBER: 832005
PROJECT MARAGER: W. Mahaffey
DATE SUBNITTED: 5~-17-90
REPORT DATE: 6-11-90

SAMPLE MAME: T=8 Pan As LABORATORY NUMBER: 200-156-3

DCBH 1.60 N/D v
DDA 1.20 10 PPN
DBP 1.12 3.5 PPH
FW-152 1.86 ¥/D U
DM 4.68 N/D u
DDD 11.4 1.5 J
KELTHANE 2.54 N/D v
DOT 21.2 49 PPN
DDE 14.4 19 PPM

BOE-C6-0186322




'PESTICIDES ANALYSIS
HPLC/GC-ECD

832005

W. Mahaffey
5-17-90
6-11-90

SAHPLE NAME: T=8 Pan As

DCBH
DDA
DBP
F¥-152

LOO(PPH)

1.60
1.20
l.12
1.86
4.68
11.4
2.54
21.2

14.4

LADORATORY NUMBER: 200-156-4
RESULTS CODE \

N/D U \

10 PPM
2.3 PPM
N/D
N/D
0.9
N/D

35 PPN

a g g a

13 PPM

BOE-C6-0186323



PESTICIDES ANALYSIS
HPLC/GC-ECD
PROJECT NUMBER: 832005
PROJECT HMANAGER: W. Mahaffey
DATE SUBMITTED: $-17-90
REPORT DATE: 6-11-90
SAMPLE NAME: T=8 Pan Ba LARORATORY NUMBER: 200-156-5
LOQ(PPM) RESULTS CODR
DCBH 1.60 N/D v
DDA 1.20 4.1 PPH
DBP 1.12 5.5 PPX
FN-152 1.86 N/D
DDM 4.68 N/D
DDD 11.4 41
KELTHANE 2.54 N/D 1}
DT 21.2 1500 pPH
DDR 14.4 90 PP

BOE-C6-0186324
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PESTICIDES ANALYSIS
ERIC/GC-ECD

PROJECT NUMBER: 832005

W. Mahaffey
5-17-90
6~-11-90

SAMPLE NAME: T=8 Pan Ba

COMPOUND = ILOQ(PPM)
DCBH 1.60
DDA 1.20
DBP 1.12
FW-152 1.86
DO 4.68
DDD 11.4
KELTHANR 2.54
DOT 21.2
DDE 14.4

LABORATORY NUMBER: 200-156-6
RESULTS CODR

Ww/p U

2.9 PPM

5.2 PP

N/0

N/D U

45

N/D U

1300 PPM

91 PPM

BOE-C6-0186325
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HPIC/GC~-ECD
PROJECT WUMBER: 8320098
PROJECT MANAGER: W. Mahaffey
DATE SUBHMITTED: 5=-17-90
REPORT DATE: 6-11-90

SAMPLE NANE: T=8 Pan Bs

LADQRATORY NUMBER: 200-156-7

CONPOUND LOO(PPH) RESULTS CODK
DCBH 1.60 N/D o
DDA 1.20 4.2 PPM
DBP 1.12 5.5 PPM
FW-152 1.86 N/D U
DDM 4.68 N/D u
DDD 11.4 47
KELTHANE 2.54 N/D L)
DT 21.2 1600 PPN
DDE 14.4 99 PPM

BOE-C6-0186326

-
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BESTICIDES ANALYSIS
HPLC/GC-ECD

PROJECT NUMBER: 832005
PROJECT MANAGER:

DATE SUBMITTED: $-17-90
REPORT DATE: 6-11-90
SAMCLE NAME: T=8 Pan Bs
CONMPOUND IOQ(PPH)
DCBH 1.60
DDA - 1.20
DBP 1.12
m-152 1.86
DDM 4.68
DDD - 11.4
KELTHANE 2.54
DDT 21.2
DDE 14.4

W. Mahaffey

LABORATORY NUMBER: 200-156-8
RESULTS CODR
N/D v
4.5 PPM

6.2 PPN

N/D

N/D /]
48

N/D u
1400 PPM

100 PPM

BOE-C6-0186327
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PROJECT NUMBER:
PROJECT MANAGER:
DATE SUBMITTED:
REPORT DATE:

BESTICIDES ANALYSIS
HRIC/GC-ECD

832005
Bill Mahaffey
03-13-90
03-20-90
BR-4
3457 LABORATORY NUMBER: 200-79-1
LOQ(PPM) RESULTS CODR
1.60 N/D
1.20 N/D
1.12 N/D u
1.86 N/D ]
4.68 N/D v
1.14 2.0 PPM
2.54 N/D
2.12 81 PPM K
1.44 38 PPH

BOE-C6-0186328




Fu-152

PESTICIDES ANALYSIS
HP1L/GC=ECD

832005
Bill Mahaffey
03-13-90
03-20-90
gR-4
3457 LABORATORY NUMBER: 200-79-2
LOQ(PPM) RESULTS CODR
1.60 N/D U
1.20 N/D U
1.12 " N/D U
1.86 N/D U
4.68 N/D u
1.14 1.9 PPN
2.54 N/D
2.12 85 PPN K
1.44 38 PPN

BOE-C6-0186329



PROJECT NUMBER:
PROJECT MANAGER:
DATR SUBMITTED:
REPORT DATE:

o
SAMPLE NAME: EMS /

COMPOUND

DCBH
DDA
DBP
FW-152
DDM
DDD
KELTHANE

PESTICIDES ANALYSIS
HPLC/GC-ECD

832005
Bill Mahaffey
03-13-90
03-20-90
BR-Y
3457 LABORATORY NUMBER2 200-79-3
LOQ(PPH) BRESULTIS CODR
1.60 N/D u
1.20 N/D u
1.12 N/D u
1.86 ' N/D u
4.68 N/D v
1.14 1.8 PPM
2.54 N/D
2.12 85 PPM K
1.44 40 PPN

BOE-C6-0186330
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PESTICIDES ANALYSIS
HRLC/GC~ECD

832005
Bill Mahaffey
03-13-90
03-20-90
BR-
3458 LADORATORY NUMEBER: 200-79-4
100(PPM) RESULTS <CODR
1.60 /D
1.20 N/D o
1.12 N/D U
1.86 N/D v
4.68 N/D 11§
1.14 2.4 PPN
2.54 N/D ]
2.12 11 PPM
1.44 2.1 PPH

BOE-C6-0186331



PESTICIDES AMALYSIS
HRLC/GC-ECD
PROJECT NUMBER: 832005
PROJECT MANAGER: Bill Mahaffey
DATE SUBMITTED: 03-13-90
REPORT DATE: 03-20-90
SAMPLE NAMR: EMS / gﬁf_ﬁ! LADORATORY NUMBER: 200-79-5
DCBH 1.60 N/D v
DDA 1.20 N/D v :
DBP 1.12 " W/ v
FW-152 . 1.86 N/D u
DDM 4.68 N/D v »
DpDD 1.14 2.3 PPM I
KELTHANE . 2.5 N/D u T
DDT 2.12 12 PPN
DDE 1.44 2.3 PPM
1
‘ 4

BOE-C6-0186332



SAMPLE NAME: EMS #
DCBH

DDA

DBP--

Fu-152

BPESTICIDES ANALYSIS
HPLC/GC-ECD

832005
Bill Mahaffey
03-13-90
03-20-90
BRb
3458
LOO(PPM) RERSULTS CODE
1.60 N/D
1.20 N/D u
1.12 N/D o
1.86 N/D U
4.68 N/D U
1.14 2.3 PPH
2.54 N/D L
2.12 9.7 PPH
1.44

LABORATORY NUMBER: 200-79-6

1.8 PPN

BOE-C6-0186333



e 148 T el e ! byommm b 'l

PESTICIDES ANALYSIS
HPLC/GC-ECD

832005
Bill Mahaffey
03-13-90
03-20-90
BR-7
3459 LABORATORY NUMBER: 200-79-7
LOO(PPM) RESULTS CQODR
1.60 N/D
1.20 N/D u
1.12 N/D v
1.86 N/D v
4.68 N/D v
1.14 60 PPM
2.54 N/D
2.12 650 PPM K
1.44 32 PPM

BOE-C6-0186334

e e



BESTICIDES AMALYSIS

i HPLC /GC—ECD

PROJECT NUMBER: 832005
B PROJECT MANAGER: Bill Mahaffey

DATE SUBHITTED: 03-13~90
: REPORT DATE: 03-20-90
-

BR-7
- SAMPLE NAME: EMS # 3459 LABORATORY NUMBER: 200-79-8
LOO(PPM) RESULTS

B DCBH 1.60 /D U

DDA 1.20 N/D o
i DBP 1.12 N/D 1}

E

_ FH-152 1.86 /D o !

DDM 4.68 N/D v
-~  DDD 1.14 71 PPM K
KELTHANE 2.54 N/D o
E pDOT 2.12 630 PPM K

DDE - 1.44 28 PPM

BOE-C6-0186335
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HPLC/GC-ECD
F PROJECT NUMBER: 832005
- PROJECT MANAGER: Bill Mahaffey
DATE SUBMITTED: 03-13-90
REPORT DATE: 03-20-90
[ gR-1
SAMPLE NAMR: EMS # 3459 ' LABORATORY NUMBER: 2060-79-9
[ COMPOUND LOO(PPH) RESULTS CODE
i - DCBa 1.60 N/D u
DDA 1.20 N/D )
i DBP 1.12 N/D u
FW-152 1.86 " N/D o
i DO  4.68 ¥/D v
. DOD 1.14 25 PPH K
['; KELTHANE 2.54 N/D u
poT 2.12 611 PPM K |
DOR 1.44 26 PPM

BOE-C6-0186336
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PESTICIDES AMALYSIS
B HPLC/GC-ECD
PROJECT NUMBER: 832005
[ pepe e e
REPORT DATE: 03-20-90
, BR-5
SAMPLE NAMER: EMS # 3460 LABORATORY NUMBER: 200-79-10
' [ COMPOUND IOO(PPH) RESULTIS CODE
- DCBH 1.60 N/D v
DDA 1.20 N/D U
E DBP 1.12 N/D g
) rw-152 1.86 " N/D u
S DD 4.68 N/D L1}
DOD 1.14 59 PPM
- KEUTHANE 2.54 u/D u
DoT 2.12 1400 PPN
DDE 1.44 140 PPN

BOE-C6-0186337
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PROJECT NUMBER:
PROJECT MANAGER:
DATE SUBMITTED:
REPORT DATRE:

SAMPLE NAME: EMS #
DCBH
DDA
DBP
FN-152

BESTICIDES ANALYSIS
HRILL/GC-ECD
832005
Bill Mahaffey
03-13-90
- 03-20-90
BR-5 |
3460 LABORATORY NUMRER: 200-79-11
IQOQ(PPM) RESULTS CODR
1.60 N/D
1.20 N/D u
1.12 N/D u
1.86 M/D U
4.68 N/D U
1.14 61 PPN
2.54 N/D U
2.12 1400 PPM
1.44 130 PPN

BOE-C6-0186338
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EEJSTICIDES ANALYSIS
HRIC/GC-ECD
[ PROJECT NUMBER: 832005
PROJECT MANAGER:  Bill Mahaffey
DATE SUBMITTED: 03-13-90
I‘ REPORT DATE: 03-20-90
[ R-5
SAMPLE NAME: EMS # 3460 LABORATORY NUMBER: 200-79-12
\*I— LOO(PPH) RESULTS CODE
‘\ DCBH ' 1.60 N/D
- DDA 1.20 N/D U ' .
r DBP 1.12 N/D u E
1.86 N/D v
4.68 _ N/D u !
1.14 62 PPM
2.54 - N/D U |
2.12 "~ 1500 PPM . |
1.44 150 PPM

L

|

BOE-C6-0186339
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PESTICIDES AMALYSIS
HELC/GC-ECD
_
PROJECT NUMBER: 832005
PROJECT MANAGER:  Bill Mahaffey
| DATE SUBMITTED: 03-13-90
r REPORT DATE: 03-20-90
BR-Y
SAMPLR NAME: EMS # 3461 LABORATORY NUMBER: 200-79-13
] LoQ(PPM) RESULTS CODE
DCBH 1.60 N/D v
i B i
i DDA 1.20 N/D u
- DBP 1.12 N/D v
w-152 1.86 _ u/D u
E DDM . 4.68 n/D ]
- DDD 1.14 37 PPN
¢ :
L KELTHANE 2.54 N/D v
: DOP 2.12 870 PPN _ . '

DDE 1.44 40 PPM

R

= = a

BOE-C6-0186340
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DBP
Fu-152

BESTICIDRS ANMALYSIS
HPIC/GC-ECD
832005
Bill Mahaffey
03-13-90
03-20-90
R-8

3461 LARORATORY NUMBER: 200-79-14
LOO(PPM) RESULTS CODE
1.60 N/D 1]
1.20 u/D v
1.12 N/D U
1.86 »/D U
4.68 N/D 114
1.14 36 PPM
2.54 n/D U
2.12 850 PPM
1.44 41 PPN

BOE-C6-0186341
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[ PESTICIDES AMALYSIS
HRIC/GC-ECD
r PROJECT NUMBER: 832005
PROJECT MAMAGER: Bill Mahaffey
DATE SUBMITTED: 03-13-90
8 REPORT DATE: 03-20-90
i SANPTE KaNE: NS § Seek LABORATORY NUMRER: 200-79-15
- \\ COMPQUND I00(PPM) m CODE
DCBEH 1.60 u/D o
- DDA 1.20 N/D v
DBP 1.12 N/D u
[ 152 1.86 _ m/ v
§ DoM a.68 u/D v
DDD 1.14 170 PPN
om KELTHANR 2.54 N/D U !
e ooT 2.12 930 PPN |
i E D! 1.44 42 PPM b
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BPESTICIDES ANALYSIS
HPLC/GC-ECD

i PROJECT NUMBER: 832005

PROJECT HANAGER: Bill Mahaffey

'DATE SUBMITTED 03-13-90
r REPORT DATR: 03-20-90

BacKground Soil

SAMPLE NAME: EMS F 3462 LADORATORY NUNBER: 200-79-16
. LOO(PPM)  RESULTS COOR

DCBH 1.60 N/D U
[ DDA 1.20 N/D U

DBP 1.12 "/D o h
i F¥-152 1.86 7, ) | ;
- DOM 4.68 R/D U

DOD - 1.14 »/0 v :
B KELTHANE 2.54 n/D o
] por 2.12 4.1 PPH ‘
. DOB 1.44 2.5 PPN
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BOE-C6-0186343
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PESTICIDES ANALYSIS
HRIC/GC-ECD

832005

Bill Mahatffey
03-13-90
03-20-90

Back'arouno’ Soil

3462
LOQ(PPM)
1.60
1.20
1.12
1.86
4.68
1.14
2.54
2.12
1.44

LARBORATORY NUMBER: 200-79-17
RESULIS CODE

/D
N/D
N/D
N/D
N/D
N/D
K/D
5.8 PPM
3.6 PPM
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BOE-C6-0186344
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DDA

DBP

FW-152

EESTICIDES ANALYSIS
HPIC/GC-ECD
832005
Bill Mahaffey
03~13-90
03-20-90

Bdckaround 5‘ Il’

3462 LABORATORY NUMBER:
IO0(PPH) RESULTIS CODR
1.60 N/D 1]
1.20 N/D U
1.12 /D L |
1.86 ~ N/D L}
4.68 N/D o
1.14 N/D L
2.54 N/D o
2.12 4.7 PPH

1.44 3.9 PPH

200-79-~-.8

BOE-C6-0186345
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BOE-C6-0186346



